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ABSTRACT
We confirmed the breeding-season presence of 52 bird species and assessed the 
reproductive quality o f a fragmented southern pine forest managed for natural resource 
extraction on Barksdale Air Force Base in northwest Louisiana. USA. We also 
conducted point counts to assess relative abundance, richness, and diversity among four 
habitat discontinuity types (timber harvests, pipeline corridors, access roads, and natural 
gas wells). Each parameter was greater on study plots adjacent to gas wells than on 
those adjacent to roads. We determined the fate o f 817 nests o f 42 species between 
1996 and 1998 and determined Mayfield daily nest success (MDNS) for each species 
with sufficient nests. Half (50.5%) o f the 657 open-constructed nests were successful 
and most (87.4%) failures resulted from predation. MDNS differed among habitat 
discontinuity types, years o f the study, differentially fragmented sectors o f  the study 
area, and between interior and edge habitats. MDNS for the full open-nesting 
community was greater in 1996 than in 1998 and Neotropical migrant MDNS was 
greater in 1996 and 1997 than in 1998. These differences corresponded with drastic 
differences in precipitation across the years o f the study. Northern Cardinals 
(Cardinalis cardinalis) and Kentucky Warblers (Oporornis formosus) were most 
abundant on plots adjacent to recent timber harvests and natural gas w'ells. Cardinal 
MDNS was greater adjacent to pipeline corridors and access roads than to timber 
harv ests and natural gas wells. Kentucky Warbler nestling-stage MDNS was greater 
adjacent to timber harvests, pipelines, and roads, than to wells. Cardinal and Hooded 
Warbler (Wilsonia cifrina) MDNS was lower for nests located near edges than for those 
located more than 62.75 m from discontinuities, but results were opposite for Kentucky
X I V
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Warblers. Full-community and Hooded W arbler MDNS was greater in the least 
fragmented sector o f the study area than in the more fragmented sectors. Recent 
prescribed burning o f the understory had no discernible effect on MDNS. Ground and 
canopy nests had greater MDNS than shrub nests and better-concealed nests o f  four 
species had greater MDNS than nests with less concealment. We conclude that MDNS 
can be positively influenced through management o f habitat discontinuities.
X V
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CHAPTER 1. BACKGROUND
I present the culmination o f  this investigation in the following chapters relating 
the influences o f habitat parameters at various scales to nongame bird nest success in a 
managed and fragmented southern pine forest in northwest Louisiana. USA. In this first 
chapter I provide background information and consolidate the information pertinent to 
all chapters. Chapter 1 contains an introduction, a literature review, a brief justification 
for the current research, a detailed description o f the study area, and an explanation o f 
the methodology, design, and analysis aspects common to all chapters. Chapter 2 is a 
summary o f the data recorded for the study area's breeding bird community and 
includes an analyses o f species' presence / absence and mean detection and community 
indices among years and types o f adjacent habitat discontinuities. I also compare two 
measures o f nest success, identify nest mortality causes, and compare the species-level 
nest success I measured with that reported from other forest habitats and landscapes. 
Chapter 3 includes analyses of differences in daily nest success among years, types of 
adjacent habitat discontinuities, between recently burned and unbumed plots, and 
among study area sectors differing in forest configuration / fragmentation metrics. In 
Chapter 4 . 1 address the subject o f  statistical independence among nests and evaluate 
differences in daily success between stages o f the nesting cycle. I also evaluate 
differences in daily nest success in relation to timing of nest initiation, and with regard 
to nest microhabitat parameters. These chapters each contain Introduction. 
Methodology. Results, and Discussion sections. I provide a unifying discussion o f the 
conclusions and conservation recommendations that follow from the Results and 
Discussion sections o f the preceding chapters in Chapter 5.
1
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INTRODUCTION
Birds have beguiled humans throughout our mutual existence. Accordingly, 
they are among the most studied o f all vertebrate species, in large part due to their 
remarkable adaptive capabilities and grand diversity. The variation encompassed by 
this class o f animals is unmatched among vertebrates, excepting only the fishes (Begon 
1990). Thus, subdivision is required prior to discussion o f their attributes in order to 
lessen nearly unavoidable contradictions and omissions. This dissertation is concerned 
primarily with members o f the Orders Passeriformes and Piciformes that breed in pine 
forest habitats in North America, though species within seven other Orders are also 
encountered.
Our fascination with these animals is at least in part related to our envy o f  their 
remarkable vagility in our shared environments. Their flight capability delights us. and 
the ability o f many to produce melodic vocalizations enhances our enjoyment o f  the 
out-of-doors considerably. Seemingly ubiquitous in temperate forest settings at times, 
birds are perhaps the most conspicuous o f all vertebrate wildlife. Yet forest birds are 
also quite capable o f  highly cryptic behavior. It is perhaps the challenge presented by 
this secretive behavior that at least partially fuels interest in the pastimes o f birding and 
birdwatching. These activities, which are pursuable throughout one's entire lifetime, 
generate an estimated $20,000,000,000 per year in North America alone (Kerlinger
1993). While certainly impressive, this economic value pales in comparison to the 
ability o f birds to stimulate the human imagination.
The widespread use o f birds in scientific investigations arises as much from this 
ability to stimulate as from their sensitivity to changing environmental conditions (Gill
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1990) that are manifest in their remarkable adaptive abilities. Despite these adaptive 
capabilities, human alteration o f forest habitat certainly has the potential to place forest 
birds in difficult situations. It is the combination o f their environmental sensitivity and 
the vast human capacity to alter terrestrial ecosystems that causes concern among 
conservationists and researchers with regard to the fate o f forest birds inhabiting North 
America's temperate forests.
LITERATURE REVIEW
Evidence o f decreased abundance in many migratory bird species has amassed 
during the last half century. Year to year reductions in the number o f individuals of 
several species inhabiting small wooded parks near Washington. D. C. were noted 
between the late 1940's and the mid 1970's. These reductions were thought by many to 
have resulted from deforestation in their tropical wintering areas (Briggs and Criswell 
1979. Ambuel and Temple 1982. Lovejov 1983. Hall 1984). Concurrent hypotheses, 
postulated by other authors, attributed these reductions to the fragmentation of larger 
forests in the vicinity of these wooded parks (Lynch and Whitcomb 1978. Robbins 
1979). Wider-scale evidence o f declining abundance came from several long-term 
studies at geographically separate small forest patches in Wisconsin. New Jersey. 
Connecticut. Georgia, and Maryland between the late 1940?s and the early 1980's 
(Lynch and Whitcomb 1978. Robbins 1979. Butcher etal. 1981. Leek et al. 1981. 1988. 
Ambuel and Temple 1982. Serrao 1985. Johnston and Winings 1987).
The most widely referenced dataset that has evidence o f widespread decreases in 
migrant bird abundance is the Breeding Bird Survey (BBS). Researchers using North 
American BBS data for the U. S. and Canada east o f  the Mississippi River have shown
3
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that between 1966 and 1978. 47 o f 62 (75.8%) migrant species that breed in shrub-scrub 
or mature forest habitat had stable or increasing trends in abundance. However between 
1978 and 1987. 44 o f  these 62 (71.0%) species had declining abundance trends 
(Robbins et al. 1989). Further wide-scale evidence o f declines in migrant abundance is 
shown by radar images o f spring migration flights. When weather conditions were 
favorable for such flights, serious declines were indicated between the late 1960's and 
late 1980's sampling periods because the number o f  days on which migration flights 
occurred was reduced by roughly 50% (Gauthreaux 1992).
Perhaps the most widely publicized explanation for reduced migrant abundance 
is deforestation in tropical wintering regions o f  the western hemisphere (Hutto 1988). 
Habitat alteration rates in these forests are well documented and have increased greatly 
in concurrence with decreased migrant abundance (Sader and Joyce 1988. Sayer and 
Whitmore 1991). The most convincing support for this explanation is that temperate 
residents, temperate migrants, and edge-associated species have not suffered the same 
reductions in abundance (Terbourgh 1989). However the disparity among these 
groupings might also result, at least in part, from differing sensitivities to widespread 
habitat manipulations on the North American breeding grounds and associated 
ecological phenomena. Data supportive o f this hypothesis include differential trends in 
migrant abundance between geographic areas where relatively little fragmentation o f  
forest habitat has occurred and those where fragmentation has been extensive (Askins et 
al. 1990). Ultimately it does not matter whether either, or neither, potential cause is 
identified as the primary one; the aforementioned evidence is disturbing and easily 
sufficient to warrant detailed investigations o f  both hypotheses (Hagan 1992).
4
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Forests covered most o f  the eastern and southern United States before the arrival 
o f  European settlers (Bruncken 1899). These forests were comprised o f  various 
successional stages resulting primarily from both natural and human-induced fire 
(Thompson and Smith 1970). Settlement by Europeans brought a steady clearing of 
forests between approximately 1600 and 1785. Between 1785 and 1900 almost 120 
million ha o f forest were converted to cropland (MacCleery 1992). By 1920 this trend 
slowed and in the east was reversing: more o f the eastern and southern United States is 
forested today than in 1900 (MacCleery' 1992).
However, today's forests in these regions are young (i.e. < 100 years o f  growth), 
relatively small patches that reach their greatest extent on lands characterized by great 
topographic relief, periodic flooding, or thin and poor soils. Societal demands on the 
land and its resources are manifest in ever-increasing fragmentation o f even the most 
extensive forests in these regions. Today, even forests on marginal land are fragmented 
by access roads, and are often cleared entirely, in order to extract hydrocarbon resources 
(e.g.. timber, gas. oil. or coal). Thus current forests are increasingly fragmented by the 
introduction o f clearings, characterized by lack of vertical structure, into areas of once- 
contiguous multi-layered forest cover.
Changes in forest structure on the North American breeding grounds may 
eventually lead to competitive replacement among species assemblages (Anderson 
1979. Aldrich and Coffin 1980. Butcher e ta l. 1981. Ambuel and Temple 1983. Askins 
and Philbrick 1987). The majority o f  researchers addressing questions o f  the effect that 
forest fragmentation has on bird communities have used indices o f avian abundance or 
species richness and diversity to assess the effects o f habitat alteration on bird
5
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communities. More pertinent to such questions than these measures are indices to avian 
reproductive success. Reduced reproductive success o f species inhabiting fragmented 
forests (Temple and Cary 1988. Askins et al. 1990. Blake 1991) has been inferred from 
species occurrence data (Robinson 1992) and nest predation has been identified as a 
primary cause o f nest failure for 32 species o f  migrant passerines (Martin 1992).
Brood parasitism by Brown-headed Cowbirds (Molothrus ater) is potentially 
more deleterious to nesting success than nest predation (May and Robinson 1985) 
because most migrants are unable to detect cowbird eggs in their nests (Ehrlich et al 
1988) but respond to predation by renesting (May and Robinson 1985). The time 
available for renesting is generally greater in cases o f predation than parasitism. The 
relative damage o f these phenomena may be debatable, but both are highly correlated 
with eastern U.S. songbird abundance trends between 1978 and 1987 (Bohning-Gaese 
et al. 1993). Due to the importance o f these phenomena to migrant bird demography 
and their association with habitat alteration, examination of forest habitat manipulation 
on the breeding grounds, independent o f concerns about deforestation in wintering areas 
is warranted.
A comprehensive review of a total o f  26 studies in which either nest success or 
brood parasitism was measured as either a function o f distance from edge or size o f 
habitat patch was published in 1994. Experimental designs varied greatly among the 14 
artificial nest experiment studies reviewed and involved 33 different treatments (Paton 
1994). Nineteen o f these 33 (57.6%) treatments resulted in variation in nest success 
near edges. Most (15 of 19. 78.9%) treatments quantifying variation in success near 
edges found it to be less than that farther from edge (Paton 1994). Three o f the four
6
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treatments for which the opposite relationship was detected were coupled with 
treatments in the same study that found predation to decrease farther from edge (Burger 
1988. Ratti and Reese 1988. Gibbs 1991). Overall, ten o f these 14 (71.4%) artificial 
nest experiment studies (Wilcove et al. 1986. Andren and Anglestam 1988. Burger 
1988. Ratti and Reese 1988. Avery et al. 1989, Carlson 1989, Moller 1989. Gibbs 1991. 
Berg et al. 1992) included at least one treatment in which nest success varied 
significantly near edges (Paton 1994).
Three generalizations led to the conclusion that the highest rates o f nest 
predation occurred within 50 m o f edges (Paton 1994). First, more than 80% nest loss 
was found only within 25 m o f edges (Wilcove et al. 1986. Carlson 1989. Moller 1989). 
Second, when no evidence for edge effects was reported, nests were not placed both 
within and farther than 50 m from edge (Boag et al. 1984, Yahner and Wright 1985. 
Berg et al. 1992). Third, edge effects were found to occur within 50 m o f edge in the 
only two studies (Burger 1988. Ratti and Reese 1988) with nests spaced relatively close 
together (Paton 1994). Further. Paton found three o f the four studies in which no 
evidence o f edge effect was detected (Boag et al. 1984. Yahner and Wright 1985. 
Anglestam 1986) to contain possibly serious design flaws while the fourth (Small and 
Hunter 1988) did not present data in a manner conducive to re-analysis (Paton 1994). 
Two o f the three potentially flawed studies placed all nests within 50 m o f the edge 
(Boag et al. 1984. Yahner and Wright 1985) while the third (Anglestam 1986) placed 
nests 20 to 40 m from roads yet classified these nests as 1.5 km distant from edges 
(Paton 1994).
7
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More pertinent to the current study is the review o f eight natural nest studies by 
Paton (1994). Complications with re-analysis again arose from differences in data 
presentation and analytical methodology (Paton 1994). The re-analysis o f one study 
that did not itself address the question o f edge effects (Best 1978) was based on a sketch 
of nest locations (Paton 1994). Data were presented in two studies as predation rates for 
individual eggs rather than nests (Gates and Gysel 1978. Chasko and Gates 1982). thus 
re-analysis was not possible (Paton 1994). Interestingly, this prompted Paton to 
comment that nests should be treated as independent sampling units, which is the first 
subject addressed in Chapter 4 o f this volume.
Unlike artificial nest experiments in which all nests are observed for the entire 
period o f exposure to various failure phenomena, estimates o f apparent natural nest 
success (i.e.. % successful) can be biased due to the impossibility of including data from 
nests that fail before they are located by the researcher. The Mayfield method 
(Mayfield 1961. 1975) corrects, at least partially, for this bias by basing nest success 
estimates on the actual number o f days that nest were observed to be active (i.e.. 
exposure days). Despite the reduction in bias inherent to the use of the Mayfield 
method, all but one study (Johnson and Temple 1990) reviewed by Paton (1994) used 
apparent nest success as the response variable. Thus, consistency both among and 
between these two study categories made responses seem to be comparable. However, 
the use o f apparent nest success remains questionable because the magnitude o f 
estimate bias depends on the relative observed proportions o f the full nesting cycle and 
is thus not constant among studies.
8
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Two o f the three studies in which no edge effects were detected were 
characterized by peculiarities. Failed nests (76% of all nests) were evenly distributed 
throughout the study area based on nest location sketch data in one (Best 1978) and no 
nests were located farther than 50 m from an edge (Yahner 1991) in the other (Paton
1994). Further, only two studies (Temple and Cary 1988. Vickery et al. 1992) included 
nests more than 100 m distant from an edge and they were split in their conclusion with 
regard to the existence of edge effects (Paton 1994). Paton concluded that researchers 
should focus on smaller scales, within 100-200 m from the field-forest ecotone.
Brown-headed Cowbird brood parasitism in relation to relative distance to edge 
was also addressed in the review by Paton (1994). He concluded that parasitism rates 
were found to decline away from forest edge in three of five (60%) studies (Best 1978. 
Brittingham and Temple 1983. Johnson and Temple 1990). O f these three, only 
Brittingham and Temple (1983) evaluated nests located in a forested habitat. The 
disparity in parasitism between a fragmented Illinois landscape where 76% of all nests 
were parasitized (Robinson 1992) and an unffagmented New Hampshire forest where 
zero parasitism has been documented (Sherry and Holmes 1992) supports the idea that 
fragmentation facilitates parasitism (Paton 1994).
Quantification of nest predator and brood parasite densities and/or qualification 
of their nest-searching strategies are largely lacking from the literature (Paton 1994. 
Sealy 1994. Danielson et al. 1996. Major and Kendall 1996), however such 
quantification has become less rare during the past decade. Due largely to their 
inherently cunning and furtive nature, it is certainly difficult to catch predators in the 
act. Attempts to do so are far more common in artificial nest experiments than in
9
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natural nest studies. Researchers have generally inferred predator identity from sign 
with a variety o f techniques including hair-catchers (Baker 1980. Yahner and Wright 
1985. Major 1991). feeding characteristics (Henry 1969, Best and Stauffer 1980. Moors 
1983. Yahner and Wright 1985. Major 1991. Santos and Telleria 1992. Telleria and 
Santos 1992. Rudnicky and Hunter 1993. Marini and Melo 1998. Wilson et al. 1998). 
track-samplers (Breece and Causey 1973. Loman and Goransson 1978. Wilcove 1985. 
Anglestam 1986. H eskeetal. 1999). imprint-receptive eggs (Moller 1987. 1989. Major 
1991. Nour et al. 1993. Major et al. 1994. Haskell 1995a, 1995b. Bayne and Hobson 
1997. Donovan et al. 1997. Hannon and Cotterill 1998. Keyser et al. 1998). poisoned 
eggs (Davis 1959. Slagsvold 1980). and photography (Pieman 1987. Savidge and 
Seibert 1988. Sullivan and Dinsmore 1990. Major 1991. Reitsma 1992. Leimgruber et 
al. 1994. Danielson et al. 1996. Vander Haegen and Degraaf 1996, Bayne and Hobson 
1997. Danielson et al. 1997. Fenski-Crawford and Niemi 1997. Sloan et al. 1998. Heske 
et al. 1999. Purcell and Vemer 1999. Reitsma and Whelan 2000, Buler and Hamilton in 
press).
More recently, photographic techniques have been employed in attempts to 
record predation events at natural nests (Brown et al. 1998. Major et al. 1999.
Thompson et al. 1999. Buler 1998); the results have been mixed. Direct identification 
o f natural nest predators could be vital to a more full understanding o f the relationship 
between nest success and edge-related phenomena (Paton 1994). However, potential 
predators are more commonly identified through trapping (Degraaf et al. 1999). direct 
observation of their presence (Therres 1982. Hoover et al. 1995, Marini et al. 1995. 
Morgan 1995. Yahner and Mahan 1996a, 1996b. Yahner and Mahan 1997. Rogers and
10
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Caro 1998. Wilson et al. 1998, Heske et al. 1999) or o f their sign (Gottfried and 
Thompson 1978. Rogers and Caro 1998. Heske et al. 1999) in the vicinity o f the study 
area, or are not mentioned at all (Ortega et al. 1998).
JUSTIFICATION
Three important caveats to his review that Paton did not address serve to explain 
the need for yet another such study. First, is the observation that in 6 o f the 15 artificial 
nest treatments where increased predation was found nearer edges, tests were of the 
effect o f  adjacent forest influence on nests placed in non-forest habitats. Secondly, 
none o f the reviewed studies involved natural nests located in coniferous forest habitats. 
Lastly, researchers did not evaluate different edge types within any o f  the reviewed 
studies. The evaluation o f possible differences among differing types o f forest habitat 
discontinuities might be important to a more full understanding o f  the influence of 
habitat manipulation on forest bird reproduction.
In his review. Paton (1994) evaluated data from 17 artificial nest experiments. 8 
natural nest studies, and 1 study o f both types o f nest; two studies dated back to the 
seminal natural nest work by Gates and Gysel published in 1978. He attempted to 
include all studies o f the relationship between nest success and forest patch size or of 
nest success as a function of distance from edge (Paton 1994). In studies not evaluated 
by Paton. nest success has been addressed in a minimum o f 30 artificial nest 
experiments published in 14 different scientific journals after 1992. Questions o f 
passerine nest or pairing success have also been addressed in no less than 31 natural 
nest studies published in 9 different scientific journals. The specific questions of 
nesting success in relation to forest fragmentation, distance to edge, and/or forest patch
11
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size were addressed in 2 1  o f  these artificial nest experiments and 26 of these natural 
nest studies. These counts are minimums because they include primarily studies 
conducted in North America and Europe that evaluated the influence of habitat 
discontinuities on nests located in forested habitats. The increasing numbers o f such 
studies is an indication that this is considered to be an important topic. Brief summaries 
of the natural nest studies published after the review by Paton appear in the Introduction 
and Discussion sections o f the chapters in this text to which they are most pertinent.
Many o f the artificial nest experiments in Paton's review also included differing 
treatments for which the authors found either no increase (Wilcove et al. 1986. Andren 
and Anglestam 1988. Ratti and Reese 1988. Carlson 1989. Moller 1989. Gibbs 1991. 
Berg et al. 1992) o ra  decrease (Ratti and Reese 1988. Gibbs 1991, Storch 1991. Berg et 
al. 1992) in predation rate near edge (Paton 1994). Such disparate results are most 
likely artifacts o f differing nest types and placement distances (Paton 1994). but may 
also be related to differences in the surrounding landscape mosaic among studies (King 
et al. 1996). or to differences in the physical structure o f  the edge itself (Ratti and Reese 
1988). A lack of differential in success with distance to edge might well result from 
situations where fragmentation, and thus edge habitat, is so extensive that any 
deleterious edge influence extends throughout the forested area (Askins 1994).
Another important consideration in the evaluation o f results from artificial nest 
experiments is one o f efficacy. The use o f artificial nest experiments to index the 
success o f natural nests is potentially suspect and accordingly has become increasingly 
questioned over the past decade (Willebrand and Marcstrom 1988. Haskell 1995a.
1995b. Major and Kendall 1996. Yahner 1996, Yahner and Mahan 1996b. Lind 1998.
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Marini and Melo 1998. Ortega et al. 1998. Wilson et al. 1998. King et al. 1999. Buler 
and Hamilton in press). Although more complicated and expensive, studies o f natural 
nests are advantageous because both the absolute incidence o f  brood parasitism and its 
relative influence on nest success can be determined.
The assertion that brood parasitism may be more deleterious to migrant nest 
success than predation (May and Robinson 1985) is supported by a landscape-scale 
study by Robinson et al. (1995). Their conclusions pertain to several study areas 
located in the highly fragmented and deciduous forests o f the midwestem U.S. Several 
forests in this region, fragmented primarily by agricultural landuses. were also found to 
be population sinks for many Neotropical migrants due to the combined effects o f brood 
parasitism and nest predation (Donovan et al. 1995, Robinson et al. 1995).
The possibility that differences in the relative influence o f nest predation and 
brood parasitism exist for pine forests fragmented largely by habitat discontinuities 
associated with the extraction o f natural resources (e.g.. timber and natural gas) should 
not be overlooked. Yet to date, zero studies o f edge effects conducted in the 
Southeastern U.S. have been published, despite the fact that timberland covers ca. 73 
million ha in this region (Pearson et al. 1987). I chose to use data from natural nests to 
evaluate questions about the effects o f local-scale forest fragmentation, associated edge 
effects, and nest microhabitat parameters on nest success in a highly managed and 
fragmented southern pine forest.
STUDY AREA
Bossier and Caddo parishes constitute the northwestern comer o f  the state o f 
Louisiana. USA (Figure 1.1). They are roughly equal in size and together measure ca.
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97 by 48 km (Teague 1996) and cover roughly 470,000 ha (USDA 1978). They lie 
within the Gulf Coastal Plain Physiographic Province (Braun 1950) and are separated 
by the Red River. Bossier Parish averages roughly 62 m above mean sea level with 
some bluffs along the Red River rising to about 138 m. The uplands o f the parish are 
mostly level, and drain southward (USDA 1962).
The western edge o f the parish consists o f level and productive bottomlands 
used principally for crops and cattle grazing. Cotton, hay. and soybeans are the 
principle crops (USDC 1989). Approximately 72% o f the total parish land area is 
forested and the majority is in private ownership (Vissage et al. 1991). Average annual 
removal rates o f timber generally exceed growth rates (Vissage et al. 1991). 
Approximately 65% o f  the total parish land area is in commercial forest, and this 
percentage tends to increase slightly each year as old fields on the Coastal Plain reseed 
naturally or are planted to pine and is not offset by clearing o f Red River bottomland. 
Roughly 91% o f the land area in forest is in upland mixed pine with some hardwoods 
interspersed (USDA 1962).
The climate is primarily subtropical: temperature differentials between summer and 
winter vary greatly because seasons vacillate between being influenced by moist 
tropical and dry northerly prevailing winds (USDA 1962). Relative humidity stays 
above 60% roughly V* o f  the time and temperatures above 32° C (90° F) occur on 103 
days per year on average. Sixty-three year averages for precipitation range from 13.2 
cm (5.2 in.) in April to 6.1 cm (2.4 in.) in September and the yearly average is 123.2 cm 
(48.5 in.) (USDA 1962).
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Figure 1.1. Major features o f Caddo and Bossier parishes in the northwest 
com er o f  Louisiana.
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Barksdale Air Force Base (BAFB) is at the western edge o f Bossier Parish, 
approximately 1 km from the Red River, and extends half way across the parish to the 
east (Figure 1.1). Presettlement vegetation in this area is described as oak (Ouercus. 
spp.) uplands with scattered shortleaf pine (Pinus echinata) (Hilgard 1884). The Air 
Force base was established in 1933 and encompasses roughly 8.000 ha (Balogh 1976): 
the wooded East Reservation encompasses approximately 7.200 ha (90%) o f this land 
area (John Haygood. Base Forester, pers. comm.. 1996). Much o f the East Reservation 
on BAFB consists o f areas potentially classified as significantly disturbed (i.e.. 
previously cleared and farmed) where many components o f  the presettlement natural 
community are absent and would require significant effort for ecological restoration 
(Dept, o f the Air Force 1993). Roughly 60% o f  this area consists of intensively 
managed and fragmented upland pine (Pinus spp.) forest habitat and was used for 
military training activities ranging from ground troop movements to aerial bombing 
between the 1930‘s and 1970's. Current human activity on the East Reservation is 
primarily associated with the extraction of natural resources ranging from oil. natural 
gas. and timber to White-tailed Deer {Odocoilus virginianus). Eastern Wild Turkey 
(Meleagris gcillopovo), and fish; non-consumptive recreational pursuits also occur.
Tracts o f loblolly (Pinus taeda) and shortleaf pine are harvested on a 60-year 
rotational basis; young stands are thinned, and the entire area is subject to periodic 
prescribed burning. The resulting understory consists o f  flowering dogwood (Cornns 
florida). several species o f sapling oak, winged sumac (Rhus copallina). and shrubs o f  
the genera Ilex and Vaccinium (Jackson 1988). Additional abundant understory species 
include sapling sweetgum (Liquidambar styraciflua), French mulberry (Carpinus
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americand). and hawthorns (Cretagiis spp.)- These tracts are interspersed with gravel 
and dirt access roads, maintained pipeline corridors, and maintained clearings around 
natural gas wells. At any given time, roughly 16.7% o f the forest area has been 
harvested within the last 10 years and 33.3% o f the understory has been treated with a 
prescribed bum in the past year if weather conditions were suitable. The surrounding 
countryside contains a few small farms, but is primarily wooded.
The soils underlying this forest are classified in the Acadia and Wrightsville 
series and both are mounded, with < 3% slope; the subsoils are very slowly permeable 
(USDA 1962). The Acadia series is poorly drained and acid, the Wrightsville series is 
somewhat poorly drained and medium to extremely acid (USDA 1962). Neither is 
suited for cultivated crops and both are primarily used for forest products. The average 
site index for loblolly pine on Acadia soils is 79 and 71 on Wrightsville soils. For 
shortleaf pine, they are 74 and unsuitable, respectively (USDA 1962). Both require 
special management to discourage competition from unwanted species and natural 
reseeding cannot be relied upon, after removal o f the overstory (USDA 1962). The 
Acadia soil type has lower mortality o f both planted and natural seedlings o f loblolly 
and shortleaf pine than does the Wrightsville type, which has moderate and severe 
mortality of natural and planted seedlings o f loblolly pine, respectively and severe 
mortality o f both natural and planted shortleaf pine seedlings. Both may suffer damage 
to structure and stability from the use o f  heavy equipment, but neither suffers from 
erosion problems when best management practices are followed (USDA 1962).
The U.S. Department of Defense (DOD) has committed to actively pursue 
management o f  its public lands in a manner that benefits Neotropical migratory birds
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through a sound conservation ethic (Goodman 1991). In 1991, this agency joined the 
effort initiated by the National Fish and Wildlife Foundation in 1990 known as Partners 
in Flight (PIF). The purpose o f PIF is to encourage cooperation in the efforts of 
Federal. State, and nongovernmental organizations regarding their management and 
conservation o f habitats important to these birds. DOD intends to integrate practices 
specific to migratory bird management into their existing natural resource programs, 
consistent with their military mission, on DOD installations as they recognize that these 
public lands represent a critical network of habitats for these birds (Goodman 1991). 
Through this partnership. DOD intends to benefit migrant birds by encouraging DOD 
land managers to initiate conservation measures before it is too late to maintain secure 
populations o f these birds (Goodman 1991).
STUDY DESIGN
This research is best described as a mensurative and observational natural field 
study, combining the ideas o f classification presented in Hurlbert (1984). James and 
McCulloch (1985). and Diamond (1986). The study area under consideration differs in 
habitat juxtaposition from that o f studies available in the literature in which researchers 
addressed questions o f  habitat fragmentation and bird reproductive success at both the 
local and landscape scales. Specifically, this study differs at the local scale because it 
was conducted within a pine forest that is fragmented by a variety o f habitat 
discontinuity types. This allows me to evaluate the extent to which these discontinuities 
differentially affect nest success. Because the study area is subject to prescribed fire, 
shrubby vegetation commonly associated with the interface between forest and 
discontinuity does not develop. Thus, the very nature o f these edges is different from
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those evaluated in many other studies. At the landscape scale, the study area is 
surrounded by primarily forest-related land uses as opposed to the agricultural land use 
surrounding the majority o f studies o f this subject matter to date.
Sampling
I used stratified random sampling o f  mature age-class forest stands (i.e.. > 50 
years after last harvest) that were not burned the previous winter: however, prior to the 
final field season, one plot from each stratum was burned. Four strata were sampled:
( 1 ) areas centered on roughly circular and maintained clearings (i.e.. natural gas wells).
(2) areas adjacent to maintained linear corridors (i.e.. pipelines), (3) areas adjacent to 
recent (i.e.. < 10 years o f growth) timber harvests, and (4) areas adjacent to gravel and 
dirt access roads. These strata were chosen because they are representative o f  the most 
common types o f forested edge within upland pine stands on the East Reservation o f 
BAFB. Randomization was accomplished by visual identification o f  all mature forest 
areas larger than 12 ha. I categorized these potential study plots by type o f  adjacent 
discontinuity and numbered them. I then chose the sites to be used for data collection at 
random within each stratum.
A total o f  32 plot / year combinations were used: these encompassed 13 
intensive-study plots, two from each stratum in 1996 and three from each stratum over 
the subsequent years o f the study. One study plot was used in 1996-only; five plots 
were used only in the subsequent years, and the remaining seven plots were used in all 
years o f the study. In aggregate, the land area under intensive study encompassed 
approximately 144 ha. or about 30% o f the roughly 482 ha o f  mature pine forest habitat 
that was not burned the winter preceding plot establishment.
1 9
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Study Plots
In April o f 1996. 11 roughly 8  ha plots were grid-marked to aid in the relocation 
of nests for monitoring. Data were collected from eight o f  these plots in 1996. two from 
each stratum. In March o f  1997. we expanded these plots to cover approximately 12 ha 
each and established two additional plots. Henceforth, we collected data from three 
plots within each o f the four strata each year. One plot that we could not expand to 12 
ha was not used for the last two field seasons.
Each study plot extended at least 200 m into the forest from the edge o f an 
adjacent habitat discontinuity. We marked plots with a grid to facilitate re-location of 
nests and thus expedite nest monitoring. We ringed natural gas well openings with 
concentric circles o f  marked points every 25 m along 15 lines radiating every 24° from 
the center o f  the opening and extending 200 m into the forest. For the timber harvest, 
pipeline, and road-edge categories we established 23 lines at 25m intervals along the 
edge o f the opening so that the longer dimension o f the plots was parallel to the habitat 
discontinuity. These grid lines were 225m in length and directed into the forest 
perpendicular to the edge o f the opening; the resultant plots were rectangular. We 
established points on the grid lines at 25m intervals, starting 25 m into the forest. We 
then individually marked suitably-sized trees nearest each point along grid lines in each 
direction with a unique letter-number combination.
The forest edges created by the adjacent discontinuities were induced rather than 
inherent (Yahner 1988). and abrupt rather than feathered (Ratti and Reese 1988). 
Therefore, these edges are possibly best described as one-dimensional (Harris 1988) as 
opposed to the notion o f  an area as described by Leopold (1933). I quantified the
20
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dimensions o f the habitat discontinuities investigated for a better description o f these 
features than is commonly provided. The natural gas well openings are roughly circular 
and approximately 0.4 ha in size. The recent timber harvests are rectangular and ranged 
from approximately 24 to 48 ha in size. The access roads are linear and average 9.0 m 
(range 7.8 to 9.8 m) in width; the maintained pipelines are also linear and average 12.8 
m (range 7.3 to 23.8 m) in width.
METHODOLOGY 
Effort Distribution among Plots
Throughout the study, observers searched for nests on assigned plots daily from 
daybreak (ca. 0630 CST) until mid afternoon (ca. 1500 CST). The first full month o f 
the first year o f  the study (1996) was used to mark the study plots. Nest searching 
began in earnest on 30 April and ended on 25 July in 1996. Different observers 
searched individual plots every other day on a rotational basis. All four observers 
worked nearly every day that weather permitted this field season. During the second 
field season. 28 March through 24 July 1997. six nest searchers rotated among 12 study 
plots. We lost 10 days to rain events and technicians had an average of 13 days off 
each. We expended approximately 5,346 person-hours in 1997. The last field season 
(1998) began on 15 April and ended on 3 1 July. Again, between three and six nest 
searchers rotated among the study plots in a systematic manner. We lost only 2 days to 
rain events and technicians again had an average o f 13 days o ff each. We expended 
approximately 5.355 person-hours in 1998.
2 1
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Nest-searching and Monitoring Protocol
We used methods described by Martin and Geupel (1993) and Ralph et al.
(1993) to search for and monitor nests. Once nests were found, their locations were 
marked with flagging placed at least 5 m from the nest. We then referenced these 
locations to the nearest plot-grid tree by distance and compass bearing to facilitate 
relocation. We monitored nests every 2-4 days on average until we no longer noted 
activity over the course o f  several nest checks. We monitored low nests by direct 
observation and higher nests, up to roughly 13 m high, with a micro-video camera 
(Ouchley et al. 1994). Fate o f  nests higher than 13 m was determined by extending 
extra effort when checking these nests with binoculars for activity and recording any 
and all signs o f abandonment, predation, parasitism, or successful fledging o f young. 
Data recorded for each nest included number and type (e.g.. host or cowbird) o f  eggs 
and nestlings present. We made every effort to monitor each nest until its fate could be 
determined.
Nest fates were recorded as successful (i.e.. one or more host young fledged), 
failed, or not determined. I do not count nests for which fate could not be determined in 
tables nor did I use them in analyses. We recorded nests in which at least one 
conspecific nestling was provisioned for the minimum number o f  days required for 
fledging as successful. When nest activity ceased before fledging was possible, we 
determined the most likely cause o f failure. We assigned abandonment as the cause o f  
failure for nests in which eggs were left unattended; if  young were left unattended the 
cause of failure was noted as adult mortality. We noted weather as the cause when 
nests or nest cavities seemed to have been destroyed during weather events.
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We assigned parasitism as the cause of failure when nests successfully fledged 
only the young o f Brown-headed Cowbirds. We assumed all failures in which eggs or 
nestlings disappeared before the minimum number o f days required for fledging had 
passed to have been the result o f  predation events and when possible, noted the type o f 
predator likely involved. Most often, we used field notes about predators found in the 
immediate vicinity of depredated nests, or sign or nest condition characteristic o f certain 
predator species for identification. Additionally, we used data from a simultaneous 
nest-camera project to identify likely predators more accurately (Buler. 1998). I 
discarded all nests that were abandoned before eggs were laid or for which the outcome 
could not be determined with certainty.
Other Field Methods
Field methods (e.g. collection o f geographic position data for located nests, and 
the collection o f nest microhabitat data) specific to the objectives o f  the remaining 
chapters are contained therein.
Data Analysis
Methods used in data analysis differ among the chapters in accordance with the 
objectives and hypotheses specific to each. I managed and analyzed data with 
Microsoft Excel. ArcView (ESRi 1996). Fragstats (McGarigal and Marks 1995). 
CONTRAST (Sauer and Williams 1989) and SAS Statistical software (SAS Institute 
1988). I provide full descriptions o f  analytical methods and software programs in the 
Methods sections in the pertinent chapters.
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Statistical Significance
I report exact P-values in the Results section of each chapter for the readers' 
edification, and these should suffice in isolation as was suggested by R. A. Fisher 
(Huberty 1993). However, I use a significance level o f  a  = 0.10 in my discussion o f the 
results. This conservative approach results from careful consideration o f several 
factors. Most often cited in the literature are a desire for reduction o f the probability o f 
committing Type II error (Peterman 1990a. Taylor and Gerrodette 1992. Paton 1994). 
lack of concern regarding Type I error (Taylor and Gerrodette 1992, Paton 1994). and a 
concomitant increase in statistical power (Toft and Shea 1983. Taylor and Gerrodette 
1992). More importantly, we should acknowledge the risk asymmetry (Belsky 1984. 
Peterman 1990b. Taylor and Gerrodette 1992) associated with forest habitat 
management decisions. For example, a decision to drastically alter forest habitat 
negates the option to preserve the forest in its current state while a decision to preserve 
it in its current state maintains the option to drastically alter it. Lastly, in light o f  the 
conventional view that P-values represent the probability that results are due to chance.
I find a level o f 10% acceptable. However, it should be noted that P-values actually 
represent the probability o f acquiring data as extreme, or more so, given that research 
hypotheses are true, assumed models are correct, and sampling was random (Johnson 
1999). Regardless, given the observational field nature o f this study and the fact that 
such research is increasingly considered a crisis discipline (Taylor and Gerrodette 
1992). a 10% probability o f either chance results or equally extreme data is acceptable.
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CHAPTER 2. NESTING COMMUNITY 
INTRODUCTION
Land managers interested in the conservation o f forest birds require information 
about the avian community inhabiting the land they are responsible for. either private or 
public. Available information can consist o f a variety o f parameters, ranging from 
purely presence / absence data to detailed demographic data. Managers can acquire 
basic data about avian abundance, the species present or absent, and species richness 
through conducting point counts (Ralph et al. 1993, Hamel et al. 1996). They can then 
use these data to generate various indices that further summarize community 
composition (e.g.. diversity indices).
Comparisons can then be made with information about species' distributions and 
habitat affinities obtained from field guides and other readily available literature sources 
to answer questions about whether all species that should occur do, and whether the 
area in question contains species that should not be expected to occur there. Further, 
comparisons can be made over time or among areas treated with differing management 
activities (e.g.. silvicultural prescriptions). However, such presence / absence data are 
insufficient to answer questions about the mechanisms by which populations either 
increase or decrease in number or o f  the impacts on these reproductive parameters o f 
various habitat management practices. To address such questions, nest success data are 
required.
Objectives and Research Hypotheses
The objectives for this portion o f the study were twofold. First. I sought to 
record and evaluate data on the birds themselves. I used the community-level
25
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parameters o f relative avian abundance, species richness, and species diversity, and 
evaluated the species-level parameter o f mean # o f detections within species. I 
evaluated these parameters for differences between 1997 and 1998 and among study 
plots differing in the type o f adjacent habitat discontinuity. Secondly. 1 endeavored to 
locate, monitor, and record the fates o f individual nests for as many members o f  the 
breeding bird community inhabiting the upland pine forest on Barksdale Air Force Base 
(BAFB) as possible. I present a full summary' o f the collected nesting data and compare 
the calculated Mayfield nest success estimates to apparent nest success for those species 
with at least eight nests. These data are o f  greater utility to forest managers than 
presence / absence data because they can be used to evaluate the quality o f habitats (and 
the management that produced them) for bird reproduction.
I hypothesized that study plots adjacent to differing types o f habitat 
discontinuities might differ in relative abundance, richness, diversity, and mean 
detection within species because these discontinuity types differ in permanence, 
v egetation, and size. Some may not. in effect, be discontinuities at scales relevant to the 
breeding success o f forest birds. Further. I hypothesized that plots might also differ in 
these parameters between 1997 and 1998 because temporal variability is common in 
nature. Mayfield estimates o f nest success were expected to be lower than estimates of 
apparent success in each instance because the Mayfield method is intended to correct 
for the bias resulting from researchers' inability to include nests that fail before they are 
found. I justify and present further comparisons o f nest success in Chapters 3 and 4.
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I used a modified, fixed-radius point-count method (Blondel et al. 1970. Hutto et 
al. 1986. Hamel et al. 1996) to survey birds. This method is currently preferred over the 
line-transect method and has been recently adopted as a standard method by a majority 
o f agencies and researchers (Ralph et al. 1993). Bird occurrence was recorded by 
species in three concentric distance bands: < 25 m, 25-50 m. and > 50 m from the 
sampling point (Ralph et al. 1993. Hamel et al. 1996) and all birds seen or heard during 
surveys were recorded. An estimate o f species relative abundance (mean detection by 
species), an appropriate measure in studies concerned with the reaction o f populations 
to habitat manipulation (Caughley 1977), is provided by these data.
All surveys were conducted between 0600 and 0900 h to coincide with peak 
singing activity for the majority o f avian species (Robbins 198 la), and were conducted 
during the first 3 weeks o f  June each year. To minimize observer bias, we used the 
fewest possible number o f different observers (3). Survey duration at each point was 5 
minutes. We waited 2 minutes from the time of arrival at the survey point prior to the 
beginning o f data collection to allow disturbed birds to resume normal singing activity 
(Reynolds et al. 1980). We divided the recording o f individuals into two categories. 0-3 
min. and 3-5 min.. so that data were comparable to that collected by other researchers 
who used only the 3-minute count period. Surveys took place only when weather 
conditions were favorable (i.e., no rain and low wind; Robbins 1981b).
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The first field season (1996) was essentially a 'pilot' season in which the 
collection o f point count (presence / absence) data was of lower priority than that o f 
reproductive performance. Point count data from 1996 was used only to produce a 
species list because o f differences in the number and size o f study plots and the number 
and timing o f point counts conducted between 1996 and subsequent seasons. Data 
collected in 1997 and 1998 are directly comparable. We fully surveyed each study plot 
in June of each year with each survey consisting o f 12 point counts o f 50m radii, 
arranged such that each point was 100m distant from any other point. Thus, a total o f 
288 individual 5-minute point counts were conducted. I compiled data from the 12 
counts on each plot for calculation o f  community indices and species mean detection. 
Nest Success
Nests were located and monitored as described in Chapter 1 in accordance with 
suggestions proffered by Martin and Geupel (1993) and Ralph et al. (1993). Estimates 
o f daily nest success were calculated by the Mayfield method (Mayfield 1961 1975). 
For any number o f nests observed for any number of days. Mayfield daily success 
equals 1 -  ( # nests failing during the period / # days o f observ ation). Raising Mayfield 
daily success to the power o f  the number o f days in the nesting period then generates 
estimates of Mayfield nest success over the entire nesting period. This parameter is 
directly comparable to the once more prevalent measure now known as apparent nest 
success that is calculated simply as the number o f successful nests / number o f  nests 
located and monitored.
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Data Analysis 
Point Count Data
I compared the list o f  species detected during point counts with the list o f  those 
for which nests were located. I calculated the mean # o f detections within species from 
count data as well as relative abundance (N). species richness (R). and the Shannon- 
Weaver (1949) information theory function (H*). N and R are simply counts o f 
indiv iduals and species, respectively. H ' is the correct measure o f diversity when the 
data represent a random sample o f individuals from all species present (Hair 1980). H‘ 
is calculated using the formula:
H ' = - E p x In p\ : for i = 1 to s where s = the # o f species and p x = the proportion 
o f the total # o f individuals o f the i11' species (Hair 1980).
I used 2-way analysis o f variance (ANOVA) to compare species and 
community-level parameters among plot types, years, and the interaction o f these terms. 
1 based comparisons on a balanced design with three replications for each plot type and 
12 replications for each year. When results were significant (P < 0.10). I performed 
Tukey's honestly significant difference (HSD) multiple comparison procedure (Ott 
1977) to determine the nature o f the difference. When we did not detect a species in 
counts on all plot types and thus there was a lack o f  variance for that plot type. ANOVA 
was inappropriate. In these instances I used the Kruskal-Wallis test (Hollander and 
Wolfe 1973). a nonparametric equivalent to ANOVA. I used statistical software from 
the SAS Institute (SAS Institute. Inc. 1988) for all statistical analyses.
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Nesting Data
I present summary-level nest success data for informational purposes without 
statistical analysis. I quantify and evaluate the distribution o f  nests among plot types 
and present estimates o f  within-species Mayfield nest success and apparent success for 
direct comparison. All confirmed causes o f nest failure are quantified and discussed. In 
Chapter 3 ,1 present comparisons o f  nest success among years and types o f  plots in a 
manner analogous to those presented here for point count data.
RESULTS 
Species Presence
We detected the presence o f  45 species on study plots in the 288 point counts 
conducted over the course o f the study (1996-1998). A single Ovenbird (Seiurus 
aurocapillus), the only species detected in point counts not known to breed in northwest 
Louisiana, was detected in 1996. The Brown-headed Cowbird (Molothrus ater). a 
brood parasite, was present in all years. We located no nests for 8  o f the 43 potentially 
nesting species detected in point count surveys. We first detected five o f  these eight, 
the American Crow (Corvus brachyrhynchos). Common Yellowthroat (Goeothlypis 
trichas), Eastern Bluebird (Sialia sialis). Louisiana Waterthrush (Seiurus motacilla), 
and Purple Martin (Progne subis), in 1996. We detected three or fewer individuals o f  
the yellowthroat. bluebird, and waterthrush over the course o f the study. We located 
several potential crow nests but none were active. It is unlikely that the Purple Martins 
were nesting on our study plots, because they tend to breed in open country (Ehrlich et 
al. 1988).
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Potentially nesting species detected in 1997 point counts, and for which no nests 
were located, were the American Robin (Turdus migratorius). Broad-winged Hawk 
(Buteo platypterus), and Swainson's Warbler (Limnoihlypis swainsonii). We detected 
two or fewer individuals o f  each and no new species in 1998. Conversely, we located 
nests for seven species that went undetected by point counts. These were one Barred 
Owl (Strix varia), one Black Vulture (Coragyps atratus), five Chuck-will’s Widow 
('Caprimulgns carolinensus), one Eastern Screech Owl (Otus asio). one Northern 
Mockingbird (Mimus polyglottos). one Sharp-shinned Hawk (Accipiter striatus), and 
three Wild Turkeys (Meleagris gallopavo). The full list o f all species either detected in 
point counts or nesting totals 52 (Table 2.1).
The first, second, and fourth most commonly detected species in 1997 and 1998 
point counts, Carolina Wrens (Thryothorus ludovicianus. 227). Pine Warblers 
(Dendroica pinus. 205), and Northern Cardinals (Cardinalis cardinalis, 164), 
respectively, were temperate residents (Table 2.1). The remaining three, o f  the six most 
commonly detected species. Kentucky Warblers (Oporornis form osus . 168). White­
eyed Vireos ( Vireo griseus. 128). and Red-eyed Vireos ( Vireo olivaceus, 124). are 
Neotropical migrants (Table 2.1). We detected fewer than 100 individuals o f  each o f 
the other species in 1997 and 1998.
Snecies Mean Detection / Plot
Fifteen species met the a priori minimum for inclusion in species-level analyses 
o f 24 total detections ; 11 had differences between years or discontinuity types (Tables 
2.2 and 2.3). We detected each in both years and all but Acadian Flycatchers 
(Empidonax virens) and Yellow-breasted Chats (Icterici virens) in counts on all plot
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Table 2.1. Taxonomic order, scientific name, detection method, migration strategy, and 
nesting guild o f species verified on Barksdale Air Force Base. Louisiana (1996-1998).
T a x o n o m i c  O r d e r
S p e c i e s  ( scientific name)
M e t h o d  o f  
D e t e c t i o n  A
M i g r a t i o n  
S t r a t e g y  8
N e s t i n g  
G u i l d  c
Galliformes
W i l d  T u r k e y  {Meleagris gal'topavo) N L T R G
N o r t h e r n  B o b v v h i t e  ( Colinus virginianus) B T R G
Falconiformes
S h a r p - s h i n n e d  H a w k  (Accipiter striatus) N L N M T C
R e d - t a i l e d  H a w k  ( Buteo jamaicensis) B N M T C
R e d - s h o u l d e r e d  H a w k  (Buteo lineatus) B T M T C
B r o a d - w i n g e d  H a w k  ( Buteo platypterus) P C N M T C
B l a c k  V u l t u r e  ( Coragyps atratus) N L T R G
Strigiformes
E a s t e r n  S c r e e c h  O w l  ( Otus asio) N L T R C
B a r r e d  O w l  ( Strix varia) N L T R C
Columbiformes
M o u r n i n g  D o v e  ( Zenaida macroura) B N M T M
Cuculiformes
Y e l l o w - b i l l e d  C u c k o o  (Coccyzus americanus) B N M T M
Caprimuleiformes
C h u c k - w i l l ' s  W i d o w  ( Caprimulgus carolinensis) N L N M G
A nodi formes
R u b v - t h r .  H u m m i n g b i r d  {Archilochus colubris) B N M T M
Piciformes
R e d - h e a d e d  w p  ( Melanerpes erythrocephalus) B T R C
P i l e a t e d  W o o d p e c k e r  {Dryocopus pileatus) B T R C
N o r t h e r n  F l i c k e r  (Colaptes auratus) B T R c
R e d - b e l l i e d  W o o d p e c k e r  {Melanerpes carolinus) B T R c
D o w n y  W o o d p e c k e r  {Picoides pubescens) B T R c
H a i r y  W o o d p e c k e r  {Picoides villosus) B T R c
Passeriformes
E a s t e r n  K i n g b i r d  {Tyrannus tyrannus) B N M T C
G r e a t  C r e s t e d  F l y c a t c h e r  {Myiarchus crinitus) B N M C
E a s t e r n  W o o d - p e w e e  {Contopus virens) B N M T M
A c a d i a n  F l y c a t c h e r  {Empidonax virescens) B N M T M
P u r p l e  M a r t i n  {Progne subis) P C N M C
A m e r i c a n  C r o w  {Corvus brachyrhynchos) P C T M T C
B l u e  J a y  {Cyanocitta cristata) B T R T C
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Table 2.1. (cont.).
T a x o n o m i c  O r d e r
S p e c i e s  ( scientific name)
M e t h o d  o f  
D e t e c t i o n  A
M i g r a t i o n  
S t r a t e g y  B
N e s t i n g  
G u i l d  c
Passeriformes
C a r o l i n a  C h i c k a d e e  ( Poecile carolinensis) B T R C
E a s t e r n  T u f t e d  T i t m o u s e  ( Baeolophuss bicolor) B T R C
B r o w n - h e a d e d  N u t h a t c h  (Sitta pusilla) B T R C
C a r o l i n a  W r e n  ( Thryolhorus ludovicianns) B T R V  D
B l u e - g r a y  G n a t c a t c h e r  ( Polioptila caerulea) B N M T C
N o r t h e r n  M o c k i n g b i r d  (Mimits polyglottos) N L T R T M / S
E a s t e r n  B l u e b i r d  (Sialiasialis) P C T M C
A m e r i c a n  R o b i n  (Turdus migratorius) P C T M T M / S
W o o d  T h r u s h  (Hylocichla mnstelina) B N M T M
R e d - e y e d  V i r e o  ( Vireo olivaceus) B N M S
Y e l l o w - t h r o a t e d  V i r e o  ( Vireoflavifrons) B N M T C
W h i t e - e y e d  V i r e o  ( Vireo grisens) B N M S
B l a c k - a n d - w h i t e  W a r b l e r  (Mniotilta varia) B N M G
P i n e  W a r b l e r  (Dendroica pinns) B T R T C
P r a i r i e  W a r b l e r  ( Dendroica discolor) B N M S
S w a i n s o n ' s  W a r b l e r  (Limnothlypis swainsonii) P C N M s
H o o d e d  W a r b l e r  ( IVilsonia citrina) B N M s
K e n t u c k y  W a r b l e r  (Oporornis formosus) B N M G
C o m m o n  Y e i l o w t h r o a t  (Geothlypis trichas) P C N M s
Y e l l o w - b r e a s t e d  C h a t  (Icteria virens) B N M s
L o u i s i a n a  W a t e r t h r u s h  ( Seiurus motacilla) P C N M G
O v e n b i r d  (Seiurus aurocapillus) P C N M G
B r o w  n - h e a d e d  C o w b i r d  (Moloihrus ater) P C T M B P
S u m m e r  T a n a g e r  (Piranga rubra) B N M T C
N o r t h e r n  C a r d i n a l  (Cardinalis cardinalis) B T R S
I n d i g o  B u n t i n g  (Passerina cyanea) B N M s
- NL = nest(s) located. B = Both nest(s) located (NL) and point count(s) (PC).
fJ - TR = temperate resident. NM = Neotropical migrant. TM = temperate migrant. 
c - G  = ground. C = cavity. S = shrub. BP = brood parasite. TC = tree canopy. TM = 
tree midstory, and V = various locations. B C Classifications based on Ehrlich et al.
( 1 988) and personal experience D.
D - denotes special classification based on personal experience in the habitat o f  the study 
area in question.
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types. Blue Jays (Cyanocitta cristata), Carolina Chickadees (Poecile carolinensis). and 
Pine Warblers differed (P  <0.10) in mean detection between 1997 and 1998; only the 
chickadee decreased in mean detections (Table 2.2).
Table 2.2. Mean detection / plot (SE) by year and Analysis o f Variance (ANOVA) 
statistics for species with differences between years on Barksdale Air Force Base. 
Louisiana (1997-1998).
S p e c i e s
M e a n  D e t e c t i o n A N O V A  S t a t i s t i c s
1 9 9 7 1 9 9 8 F d.f. P
B l u e  J a y 1 . 2 5  ( 0 . 4 1 ) 4 . 5 8  ( 1 . 0 8 ) 7 . 3 1 I .  1 6 0 . 0 1 5 7
C a r o l i n a  C h i c k a d e e 2 . 1 7  ( 0 . 5 1 ) 0 . 9 2  ( 0 . 4 7 ) 3 . 3 6 I .  1 6 0 . 0 8 5 5
P i n e  W a r b l e r 7 . 0 8  ( 1 . 1 1 ) 1 0 . 0 0  ( 1 . 0 6 ) 3 . 5 7 1 .  1 6 0 . 0 7 7 0
Because we did not detect Acadian Flycatchers and Yellow-breasted Chats in 
counts on all plot types. I used the nonparametric Kruskal-Wailis test (Hollander and 
Wolfe 1973) to discern differences among plot types. Thus, tests o f a possible 
interaction between the factors o f year and plot type were not possible. We detected 
more Acadian Flycatchers than expected on plots adjacent to pipeline corridors and 
access roads and fewer than expected on plots adjacent to recent timber harvests and 
natural gas wells (x  2 = 9.16. d.f. = 3. P = 0.0272: Table 2.3). Yellow-breasted Chats 
had the opposite response. We detected fewer chats than expected on plots adjacent to 
pipelines and roads and more than expected on plots adjacent to recent timber harvests 
and gas wells (x  2  = 11.16. d.f. = 3. P = 0.0109: Table 2.3).
I found no significant interaction between the factors of year and plot type with 
ANOVA for the six remaining species. We detected each of these six species on all 
plot types and each had differences in mean detections among plot types (Table 2.3).
34
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 2.3. Mean detection / plot (SE) by type o f adjacent habitat discontinuity for 
species with differences among plot types on Barksdale Air Force Base. Louisiana 
(1997-1998).
M e a n  D e t e c t i o n  b v  A d j a c e n t  H a b i t a t  D i s c o n t i n u i t y '
T i m b e r P i p e l i n e A c c e s s N a t u r a l
S p e c i e s H a r v e s t C o r r i d o r R o a d G a s  w e l l
A c a d i a n  F l y c a t c h e r * 0 . 1 7  ( 0 . 1 7 ) F 2 . 5 0  ( 1 . 5 7 ) M 1 . 6 7  ( 0 . 6 1  ) M 0 . 0 0  ( 0 .0 0 ) F
C a r o l i n a  W r e n 1 2 . 5 0  ( 1 . 2 6 ) A 5 . 6 7  ( 0 . 8 4 ) B 9 . 8 3  ( 0 . 9 8 ) A 9 . 8 3  ( 0 . 9 1 ) A
E a s t e r n  W o o d - p e w e e 1 . 8 3  ( 0 . 7 9 ) A 0 . 8 3  ( 0 . 4 0 ) A 1 . 3 3  ( 0 . 6 7 ) A 4 . 8 3  ( 1 . 2 5 ) b
I n d i g o  B u n t i n g 2 . 5 0  ( 0 . 9 9 ) A 1 . 6 7  ( 0 . 7 6 )  A 0 . 5 0  ( 0 . 5 0 ) A 7 . 5 0  ( 2 . 1  1 ) B
K e n t u c k y  W a r b l e r 6 . 5 0  ( 1 . 5 9 ) AB 4 . 8 3  ( 1 . 4 0 ) A 5 . 8 3  ( 1 . 9 2 ) AB 1 0 . 8 3  ( 1 . 4 7 ) B
N o r t h e r n  C a r d i n a l 6 . 6 7  ( 0 . 9 9 ) AB 7 . 3 3  ( 0 . 9 5 ) AB 3 . 1 7  ( 1 . 0 1 ) A 1 0 . 1 7  ( 2 . 3 2 ) B
W h i t e - e v e d  V i r e o 9 . 3 3  ( 2 . 6 4 ) A 2 . 1 7  ( 0 . 7 5 ) B 2 . 0 0  ( l . 0 0 ) B 7 . 8 3  ( 1 . 6 8 ) AB
Y e l l o w - b r e a s t e d  C h a t * 2 . 3 3  ( 0 . 6 1  ) M 0 . 0 0  ( 0 .0 0 ) F 0 . 8 3  ( 0 . 8 3 ) F 4 . 1 7  ( 1 . 4 7 ) M
* - 1 = fewer, and M = more, than expected under the null hypothesis, based on
Wilcoxon (rank sum) scores.
A B AB - means with common letters within rows are not different (P > 0.10). based on 
Tukey's HSD.
Mean detection of Carolina Wrens differed among plot types (F  3 . | 6 = 4.32. P  = 0.0073) 
with fewer (P  <0.10) on plots adjacent to pipeline corridors than on all other types, 
which did not differ from one another (Table 2.3). Eastern Wood-pewees (Contopus 
virens) and Indigo Buntings (Passerina cyanea) also differed in mean detection among 
plot types ( F 3 . 16 = 4.70. P = 0.0155 and F  3 . 16 = 5.73. P = 0.0074; respectively). We 
detected more (P < 0 . 1 0 ) o f  each on plots adjacent to natural gas wells than on all other 
plot types, which did not differ from one another (Table 2.3).
Kentucky Warblers (F  3 . 16 = 2.88. P = 0.0684). Northern Cardinals (F  3 . 16 = 
4.26. P  =  0.0217). and White-eyed Vireos (F  3 . 16 =  4.51. P =  0.0179) also had 
differences in mean detection among plot types (Table 2.3). We detected more (P <
0 .1 0) Kentucky Warblers and Northern Cardinals on plots adjacent to natural gas wells
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than on those adjacent to pipeline corridors and roads, respectively (Table 2.3). The 
number o f  mean detections for each o f these two species on plots adjacent to recent 
timber harvests was intermediate and not different from either extreme (Table 2.3). 
Finally, we detected more White-eyed Vireos on plots adjacent to recent tim ber harvests 
than on those adjacent to pipelines or roadways; mean detection on plots adjacent to 
natural gas wells was intermediate and not different from either extreme (Table 2.3). 
Community Measures
I detected no significant interaction between the factors o f  year and plot type for 
any of the community-level parameters and no difference between years for N. Relative 
abundance differed among plot types (F  3 . 1 6  = 8.21, P  = 0.0016). We recorded more 
birds on plots adjacent to natural gas wells than on those adjacent to pipeline corridors 
or access roads. Plots adjacent to recent tim ber harvests were intermediate in N and not 












Timber Harvest Pipeline Corridor Access Road Natural Gas Well
Figure 2.1. Mean Bird Abundance (N) by adjacent habitat discontinuity on 
Barksdale Air Force Base, Louisiana (1997-1998). Bars with common letters 
are not different (P > 0 . 1 0 ).
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Species richness / plot (R) was greater in 1997 than in 1998 (15.67 vs. 13.17; 
F 1 . 1 6  = 4.71, P  = 0.0453) and differed among plot types (F  3 . 1 6  = 4.31, P  = 0.0209). 
Plots adjacent to natural gas well openings had greater R than those adjacent to access 
roads. Plots adjacent to both recent timber harvests and pipeline corridors were 
intermediate in R and not different from either extreme (Figure 2.2).
r ^
i
— t — — £ —
| - f —
AB AB A B I
;
Timber Harvest Pipeline Corridor Access Road Natural Gas Well
Figure 2.2. Mean species richness (R) by adjacent habitat discontinuity on 
Barksdale Air Force Base, Louisiana (1997-1998). Bars with common letters 
are not different (P > 0 . 1 0 ).
Shannon-Weaver diversity / plot (FT) \vas greater in 1997 than in 1998 (2.424 
vs. 2.268: F  L I 6  = 3.76. P = 0.0705) and differed among plot types (F j.  l 6  = 4.42.
P = 0.0192). Plots adjacent to natural gas wells had greater H' than those adjacent to 
access roads and plots adjacent to recent timber harvests and pipeline corridors were 
intermediate and not different from either extreme (Figure 2.3).









Timber Fhrvest Pipelhe Corridor A xess Road Natural Gas Well
Figure 2.3. Mean Shannon-Weaver diversity (FT) by adjacent habitat 
discontinuity on Barksdale Air Force Base, Louisiana (1997-1998). Bars with 
common letters are not different (P > 0 . 1 0 ).
Nesting Data
My field crew and I located 917 active nests o f  42 species over the course o f  this 
3-year study. Nests that were either abandoned during the building stage (32). or for 
which we were subsequently unable to determine the fate with certainty (6 8 ). are not 
included in tables or analyses. We determined the fates o f 817 nests o f 40 species in 
total. None of the 45 open-cup nests that were also used for a concurrent digital-camera 
nest-monitoring experiment were included in the following tables and analyses because 
the cameras' presence served to both increase the incidence of abandonment and 
decrease the incidence o f predation (Buler 1998). Consequently, the tables and analyses 
presented include data from 772 nests o f 40 species. Seven or fewer nests were located 
for 19 o f these 40 species (Table 2.4).
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Table 2.4. Common names, abbreviations, scientific names, habitat associations, and 
number o f  nests located for species with 7 or fewer nests monitored to known outcomes 
on Barksdale Air Force Base. Louisiana (1996-1998).
N e s t i n g  g u i l d  
C o m m o n  N a m e A b b r e v i a t i o n S c i e n t i f i c  N a m e
H a b i t a t  
A s s o c i a t i o n  A
"  N e s t s  
L o c a t e d
Cavitv-nesters 
B a r r e d  O w l B A O W Strix varia F I 1
D o w n y  W o o d p e c k e r D O W O Picoides pubescens I / E 2
G r e a t - c r e s t e d  F l y c a t c h e r G C F L Mviarchus crinitus I / E 1
H a i r y  W o o d p e c k e r H A  W O Picoides villosus F I 5
N o r t h e r n  F l i c k e r N O F L Co/aptes auratus I / E 6
P i l e a t e d  W o o d p e c k e r P I W O Dryocopm  pileatus F I 7
R e d - h e a d e d  W o o d p e c k e r R H W O Melcinerpes erythrocephalus  F E 5
Open-nesters 
B l a c k  V u l t u r e B L V U Coragyps atralus o p e n  s k y  * 1
B l a c k - a n d - w h i t e  W a r b l e r B W W A Mniotiha varia F I 1
C h u c k - w i l F s  W i d o w C W W I Caprimulgns carolinensus F I 5
E a s t e r n  K i n g b i r d E A K 1 Tyrannus tyrannus F E I
M o u r n i n g  D o v e M O D O Zenaida macroura F E J
N o r t h e r n  B o b w h i t e N O B O Colinus virginiamis F E I
N o r t h e r n  M o c k i n g b i r d N O M O Minins polygloltos F E 1
P r a i r i e  W a r b l e r P I W A Dendroica discolor S S I
R e d - t a i l e d  H a w k R T H A Buteo jamaicensus F E 2
S h a r p - s h i n n e d  H a w k S S H A Accipiler striatns I / E 1
W i l d  T u r k e y W I T U Meleagris gallopavo I / E J
Y e l l o w - t h r o a t e d  V i r e o Y T V I Vireo flavifrons I / E 2
' - FI = forest interior. I/E = interior / edge. FE = forest edge. SS = shrub scrub. 
Classification based on Freemark and Collins 1992. with modifications from Ehrlich 
et al. 1988. Robbins et al. 1989. and Sauer and Droege 1992.
* - denotes special classification based on Ehrlich et al. 1988.
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Two additional species, the Eastern Screech Owl (Otus asio) and Red- 
Shouldered Hawk (Buteo lineatus) were confirmed to have at least attempted to nest on 
study plots but are not included in analyses due to uncertainty o f nest outcomes. Due to 
small sample sizes. I infer only the breeding presence o f  these 21 species from these 
data at the species level. I do however include data from the nine open-constructed and 
27 cavity nests in this group in guild analyses where appropriate in Chapters 3 and 4.
We collected more useful information from the 12 or more nests located for 
each o f four cavity-nesting, temperate resident species (Table 2.5). The full sample o f 
102 cavity nests consists o f  27 nests o f the seven species with seven or fewer nests 
(Table 2.4) plus the 75 nests o f  the four more common species (Tabic 2.5). Carolina 
Chickadees and Eastern Tufted Titmice contributed the most nests to this sample, 
followed closely by the Red-bellied Woodpecker (Table 2.5).
Table 2.5. Common names, abbreviations, scientific names, habitat associations, and 
number o f nests located for cavity-nesting species with 1 2  or more nests monitored to 
known outcomes on Barksdale Air Force Base. Louisiana (1996-1998).
C o m m o n  N a m e A b b r e v i a t i o n S c i e n t i f i c  N a m e
H a b i t a t  
A s s o c i a t i o n  A
"  N e s t s  
L o c a t e d
B r o w n - h e a d e d  N u t h a t c h B H N U Sitla p iisilla I / E 1 2
C a r o l i n a  C h i c k a d e e C A C H Poecile carolinensis I / E 2 5
E a s t e r n  T u f t e d  T i t m o u s e E T T I Baeolophus bicolor I / E 2 1
R e d - b e l l i e d  W o o d p e c k e r
A T— ¥ . . . • ' ,
R B W O M elanerpes carolinus I / E 1 7
- FI = forest interior. I/E = interior / edge. FE = forest edge, SS = shrub scrub.
Classification based on Freemark and Collins 1992, with modifications from Ehrlich 
et al. 1988. Robbins et al. 1989. and Sauer and Droege 1992.
Eight or more nests, for which we determined outcomes with certainty, were 
located for each o f 17 open-nesting species over the 3-year study period. The full
4 0
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sample o f  657 open-constructed nests consists o f  nine nests o f  six species with seven or 
fewer nests (Table 2.4), 276 nests o f  four temperate resident (TR) species (Table 2.6). 
and 372 nests o f  13 open-nesting. Neotropical migrant (NM) species (Table 2.6). 
Among TRs the same 3 species. Carolina Wrens, Pine Warblers, and Northern 
Cardinals, most often detected in point count surveys also had the most nests in this 
sample, although the order was nearly reversed (Table 2.6). The three NM species with 
the most nests in the full sample were Summer Tanagers (Piranga rubra). Indigo 
Buntings, and Kentucky Warblers (Table 2.6); only the warbler also made the list o f 
species most often detected in point counts. One o f the other two species most often 
detected in point counts, the White-eyed Vireo, was the fourth most commonly 
confirmed to be nesting (Table 2.6). The other, the Red-eyed Vireo. tied with the 
Yellow-billed Cuckoo (Coccyzas americanus) as the fourth most rarely confirmed to be 
nesting on the study plots (Table 2.6). The three species with the fewest nests in the full 
sample were the Wood Thrush (Hylocichla mustelina). Blue-gray Gnatcatcher 
(Polioptila caerulea). and Ruby-throated Hummingbird (Archilochus colubris: Table 
2.6) and each was also rarely recorded in point counts. The remaining species for 
which we monitored an intermediate number of nests were also intermediate in overall 
relative abundance as detected in point counts. Among these, only the Yellow-breasted 
Chat had the same relative position in both numbers o f  nests and total point count 
detections.
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Table 2.6. Common names, abbreviations, scientific names, habitat associations, area 
sensitivity, and number o f  nests located for open-nesting species with 8 or more nests 
monitored to known outcomes on Barksdale A ir Force Base, Louisiana (1996-1998).
C o m m o n  N a m e  A b b r e v i a t i o n S c i e n t i f i c  N a m e
H a b i t a t
A s s o c i a t i o n
A r e a  
A S e n s i t i v i t y 8
# N e s t s  
L o c a t e d
T e m p e r a t e  R e s i d e n t s  
B l u e  J a y B L J A Cyanocitta cristata I / E I 20
C a r o l i n a  W r e n C A R W Thryothorus ludovicianus F E U 6 1
N o r t h e r n  C a r d i n a l N O C A Cardinalis cardinalis I / E I 1 4 0
P i n e  W a r b l e r P I W A Dendroica pinus F I 1 5 5
N e o t r o p i c a l  M i g r a n t s  
A c a d i a n  F l y c a t c h e r A C F L Empidonax virescens F I S 3 4
B l u e - g r a y  G n a t c a t c h e r B G G N Polioplila caerulea I / E S 9
E a s t e r n  W o o d - p e w e e E A W P Contopus virens I / E I 3 7
H o o d e d  W a r b l e r H O W A Wilsonia citrina F I S 2 8
I n d i g o  B u n t i n g I N B U Passerina cyanea S S I 4 9
K e n t u c k y  W a r b l e r K E W A Oporornis formosns F I S 4 7
R e d - e y e d  V i r e o R E V I Vireo olivaceus I / E S 1 6
R u b y - t h r .  H u m m i n g b i r d R T H U Archilochus colubris S S I 1 3
S u m m e r  T a n a g e r S U T A Piranga rubra I / E S 5 4
W h i t e - e y e d  V i r e o W E  V I Vireo griseus S S I 4 1
W o o d  T h r u s h W O T H Hylocichla mustelina I / E S 8
Y e l l o w - b r e a s t e d  C h a t Y B C H Icteria virens S S I 20
Y e l l o w - b i l l e d  C u c k o o
" A  1 T - T  '
Y B C U Coccyzus americanus I / E I 1 6
A - FI = forest interior, I/E = interior / edge, FE = forest edge, SS = shrub scrub.
B - 1 = insensitive, U = unknown, S = sensitive. Classification based on Freemark and 
Collins 1992. with modifications from Ehrlich et al. 1988, Robbins et al. 1989. and
Sauer and Droege 1992.
Distribution of Nests among Plots and Years
The use o f equal nest-searching effort among study plots was intended to justify 
simple, as opposed to statistical, comparisons o f  the numbers o f nests located among 
plot types and between 1997 and 1998.
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Cavitv-nesting Community
The mean number o f cavity nests monitored to known outcomes increased in the 
last 2 years o f the study (Table 2.7). The number o f cavity nests per plot per year 
averaged 3.2 ± 0.5 and ranged from zero nests on three different plots in 1996 to 11 
nests on one plot adjacent to a natural gas well in 1997. In 1996 with four observers 
and eight plots, we monitored the fewest total (6) and mean number (0.8 ± 0.3) of cavity 
nests per plot (Table 2.7). We used 12 study plots in each o f the remaining years with 
six observers in 1997 and seven in 1998. We monitored the most cavity nests in 1997 
(59) and averaged 4.9 ± 0.8 per plot. In 1998 we monitored 37 cavity nests and 
averaged 3.1 ± 0.6 per plot (Table 2.7). The mean number o f  cavity nests per plot type 
over all years ranged from 1.9 ± 0.5 for plots adjacent to access roads to 4.5 ± 1.3 for 
plots adjacent to natural gas wells (Table 2.7).
Table 2.7. Mean number (SE) o f cavity nests monitored to known outcomes / plot each 
year and for all years by type of adjacent habitat discontinuity on Barksdale Air Force 
Base. Louisiana (1996-1998).
A d j a c e n t  H a b i t a t  
D i s c o n t i n u i t y 1 9 9 6 1 9 9 7 1 9 9 8 A l l  Y e a r s
T i m b e r  H a r v e s t 1.0 ( 0 . 0 ) 4 . 7  ( 1 . 3 ) 3 . 0  ( 1 . 5 ) 3 .1  ( 0 . 9 )
P i p e l i n e  C o r r i d o r 1 .5  ( 0 . 5 ) 4 . 0  ( 0 . 6 ) 3 . 7  ( 1 . 7 ) 3 . 3  ( 0 . 7 )
A c c e s s  R o a d 0 . 5  ( 0 . 5 ) 2 . 7  ( 0 . 9 ) 2.0 ( 0 . 6 ) 1 .9  ( 0 . 5 )
N a t u r a l  G a s  W e l l 0.0 ( 0 . 0 ) 8 . 3  ( 1 . 3 ) 3 . 7  ( 0 . 7 ) 4 . 5  ( 1 . 3 )
A l l  D i s c o n t i n u i t i e s 0 . 8  ( 0 . 3 ) 4 . 9  ( 0 . 8 ) 3 .1  ( 0 . 6 ) 3 . 2  ( 0 . 5 )
4 3
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Open-nesting Community
The mean number o f open-constructed nests located also increased greatly in the 
final 2 years o f  the study (Table 2.8). These increases resulted from employing more 
nest searchers who were by then better acclimated to the habitat o f the study area, 
despite the 50% increase in the number o f plots searched. The mean number o f  open- 
constructed nests monitored per plot per year was 20.5 ± 1.4 and ranged from 9 to 41 
over the 3 years o f  the study. In 1996. we monitored the fewest open-constructed nests 
(112) and nests per plot (14.8 ± 1.3; Table 2.8). We monitored the most open- 
constructed nests in 1997 (297), and averaged 24.8 ± 2.6 per plot. In 1998 we 
monitored 242 open nests and averaged 20.2 ± 2.0 per plot (Table 2.8). The mean 
number o f nests per plot type over all years ranged from 16.9 ± 1.7 for plots adjacent to 
pipeline corridors to 26.6 ± 3 .6  for those adjacent to natural gas wells (Table 2.8).
Table 2.8. M ean number (SE) o f open-constructed nests monitored to known outcomes 
/ plot each year and for all years by type o f adjacent habitat discontinuity on Barksdale 
Air Force Base, Louisiana (1996-1998).
A d j a c e n t  H a b i t a t  
D i s c o n t i n u i t y 1 9 9 6 1 9 9 7 1 9 9 8 A l l  Y e a r s
T i m b e r  H a r v e s t 1 4 . 0  ( 2 . 0 ) 2 2 . 3  ( 3 . 5 ) 2 1 . 7  ( 3 . 5 ) 20.0 ( 2 . 1 )
P i p e l i n e  C o r r i d o r 1 5 . 0  ( 2 . 0 ) 1 7 . 0  ( 2 . 5 ) 1 8 . 0  ( 4 . 0 ) 1 6 . 9  ( 1 . 7 )
A c c e s s  R o a d 1 4 . 0  ( 5 . 0 ) 2 4 . 7  ( 6 . 2 ) 1 5 . 7  ( 1 . 8 ) 1 8 . 6  ( 2 . 9 )
N a t u r a l  G a s  W e l l 1 6 . 0  ( 3 . 0 ) 3 5 . 0  ( 3 . 2 ) 2 5 . 3  ( 5 . 8 ) 2 6 . 6  ( 3 . 6 )
A l l  D i s c o n t i n u i t i e s 1 4 . 8  ( 1 . 3 ) 2 4 . 8  ( 2 . 6 ) 20.2 ( 2 . 0 ) 2 0 . 5  ( 1 . 4 )
4 4
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Species-level 
Total Nests
For species with 12 or more nests, the distribution o f total nests among the four 
types o f  study plots had a pattern similar to that o f relative abundance (N) as recorded in 
point counts (Figure 2.1 and Table 2.9). We located the most nests on study plots 
adjacent to natural gas wells, followed by those adjacent to recent timber harvests 
(Table 2.9). We located the fewest nests on plots adjacent to pipeline corridors (Table 
2.9). Accordingly, the greatest mean number o f open-constructed nests located in each 
year was consistently on plots adjacent to natural gas wells (Table 2.8).
Within Species
The distribution o f nests that were monitored to known outcomes among plot 
types also followed a pattern similar to that o f  the eight species differing in mean 
detection among plot types (Tables 2.2 and 2.8). Coincidence between mean detection 
and total nests located w ithin species among plot types occurred for six o f these eight 
species (Tables 2.2 and 2.8). We located and detected more Acadian Flycatcher nests 
and individuals, respectively, on plots adjacent to pipeline corridors and access roads 
than on other plot types (Tables 2.2 and 2.8). Eastern Wood-pewees. Indigo Buntings. 
Kentucky Warblers. Northern Cardinals, and Yellow-breasted Chats were all more often 
detected, and more often confirmed to be nesting, on study plots adjacent to natural gas 
wells than on other plot types (Tables 2.2 and 2.8). This pattern held for six additional 
species that did not differ in mean detection among plot types (Table 2.9).
4 5
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Table 2.9. Total number nests monitored to known outcomes by type o f adjacent 
habitat discontinuity for species with 12 or more nests on Barksdale Air Force Base. 
Louisiana (1996-1998).________ ____________________________
T o t a l  rr  ■o f  N e s t s  b v  A d j a c e n t  H a b i t a t  D i s c o n t i n u i t y
T i m b e r P i p e l i n e A c c e s s N a t u r a l T o t a l
S p e c i e s H a r v e s t C o r r i d o r R o a d G a s  w e l l #  N e s t s
C a v i t v - n e s t e r s
B r o w n - h e a d e d  N u t h a t c h 1 2 1 8 12
C a r o l i n a  C h i c k a d e e 8 7 4 6 2 5
E a s t e r n  T u f t e d  T i t m o u s e 7 3 8 21
R e d - b e l l i e d  W o o d p e c k e r 5 2 1 9 1 7
O p e n - n e s t e r s
T e m p e r a t e  R e s i d e n t s
B l u e  J a y 4 1 9 6 20
C a r o l i n a  W r e n 20 1 8 1 3 10 6 1
N o r t h e r n  C a r d i n a l 3 5 3 5 2 7 4 3 1 4 0
P i n e  W a r b l e r 11 11 1 3 20 5 5
N e o t r o p i c a l  M i e r a n t s
A c a d i a n  F l y c a t c h e r 0 20 1 4 0 3 4
E a s t e r n  W o o d - p e w e e 8 6 20 3 7
H o o d e d  W a r b l e r 13 2 9 4 2 8
I n d i g o  B u n t i n g 13 -»j 7 2 6 4 9
K e n t u c k y  W a r b l e r 11 9 8 1 9 4 7
R e d - e y e d  V i r e o I 6 7 2 1 6
R u b y - t h r .  H u m m i n g b i r d 2 j 5 1 3
S u m m e r  T a n a g e r 1 6 8 9 21 5 4
W h i t e - e v e d  V i r e o 12 j 1 4 12 4 1
Y e l l o w - b r e a s t e d  C h a t 8 1 0 11 20
Y e l l o w - b i l l e d  C u c k o o 2 6 3 5 1 6
T o t a l s 1 7 4 1 4 5 1 5 2 2 3 5 7 0 6 *
* - Twenty-one species contributed the 66 remaining, and less commonly located types 
of nests, which were more evenly distributed (i.e.. 20. 17. 12. and 17. respectively).
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Overall Nest Success within Species
Values presented are for all nests monitored to known outcomes within species. 
The within-plot temporal and spatial separation among nests within species mediated by 
the territoriality o f breeding forest birds justifies the use o f  these values for study area- 
wide descriptive purposes at minimum. Note that comparisons in this Chapter are on a 
within species basis only. Comparisons at the plot level among years, plot types, and 
study area sectors within guilds and species are the subjects o f  Chapter 3. Other 
comparisons among nesting stages, nests within temporal classifications, and among 
nest-centered microhabitat parameters, in which nests are used as sampling units, are 
the subjects o f  Chapter 4.
Cavitv-nesting Community
Only 17 of 102 cavity nests were unsuccessful; this resulted in a relatively high 
estimate o f  Mayfield daily nest success at 0.9911. As a group, only 5 o f  42 woodpecker 
(family Picidae) nesting attempts were unsuccessful; this resulted in an even higher 
daily nest success estimate o f 0.9958. All six Northern Flicker (Colaptes auratus). and 
six o f  seven (85.7%) Pileated Woodpecker (Dryocopus pileatus) nests were successful. 
Only 3 o f  17 (17.6%) Red-bellied Woodpecker (Melanerpes carolinensis) nesting 
attempts failed. The non-woodpecker component o f the cavity-nesting species, the 
Brown-headed Nuthatch (Sitta piisilla). Carolina Chickadee, and Eastern Tufted 
Titmouse (Baeolophus bicolor), while still very successful, had 12 nest failures out o f  
58 attempts. This resulted in a still quite high estimate o f daily nest success at 0.9827. 
Although daily nest success is relatively high in all o f  these cavity-nesters. success 
decreases exponentially as we consider their entire, and comparatively long, nesting
47
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
periods (Table 2.10). Estimates o f apparent nest success are consistently higher than 
those o f  Mayfield nest success in accordance with my research hypothesis as no 
adjustment is made for the differing observation periods among nests in the sample 
(Table 2.10, see Tables 2.4 through 2.6 for species’ abbreviations).
Table 2.10. Number o f  nests, observation days. Mayfield daily nest success (SE). 
resultant estimates o f  success for the entire nesting period, and apparent nest success for 
cavity-nesting species with 12 or more nests on Barksdale Air Force Base, Louisiana 
(1996-1998).
S p e c i e s U N e s t s
O b s e r v a t i o n
D a y s
O v e r a l l  D a i l y  
S u c c e s s  ( S E )
M a y f i e l d  
N e s t  S u c c e s s
A p p a r e n t  
N e s t  S u c c e s s
B H N U 12 1 8 9 0 . 9 8 4 1  ( 0 . 0 0 9 1 ) 0 . 5 9 4 0 0 . 7 5 0 0
C A C H 2 5 2 2 4 0 . 9 6 4 3  ( 0 . 0 1 2 4 ) 0 . 3 8 1 6 0 . 6 8 0 0
E T T I 21 2 8 0 0 . 9 9 6 4  ( 0 . 0 0 3 6 ) 0 . 8 9 7 5 0 . 9 5 2 4
R B W O 1 7 4 7 8 . 5 0 . 9 9 3 7  ( 0 . 0 0 3 6 ) 0 . 7 8 4 0 0 . 8 2 3 5
Open-nesting Community 
Temperate Residents
Nearly ha lf (128 o f  277, 46%) o f the nests o f  five open-nesting temperate 
resident (TR) species were unsuccessful. Twenty or more nests were monitored to 
known outcomes (Table 2.11) for all but one species, the Northern Mockingbird (Mimus 
pologlotus). The only mockingbird nest located succumbed to predation. Blue Jays had 
the highest estimates o f both daily and full-cycle Mayfield nest success and the closest 
concordance between estimates o f full-cycle Mayfield and apparent nest success (Table
2.11). We recorded the highest estimate o f apparent nest success for the Pine Warbler 
(Table 2.11). The largest discrepancy between estimates o f full-cycle Mayfield and 
apparent nest success also occurred for this species (Table 2.11). Apparent nest success
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for each o f these TR species was consistently higher than those acquired using the 
Mayfield method in perfect concordance with my research hypothesis (Table 2.11).
Table 2.11. Number o f nests, observation days, Mayfield daily nest success (SE). 
resultant estimates o f  success for the entire nesting period, and apparent nest success for 
open-nesting temperate resident species with 20 or more nests on Barksdale Air Force 
Base, Louisiana (1996-1998).
S p e c i e s #  N e s t s
O b s e r v a t i o n
D a y s
O v e r a l l  D a i l y  
S u c c e s s  ( S E )
M a y f i e l d  
N e s t  S u c c e s s
A p p a r e n t  
N e s t  S u c c e s s
B L J A 20 5 3 5 0 . 9 8 8 8  ( 0 . 0 0 4 6 ) 0 . 6 6 6 7 0 . 7 0 0 0
C A R W 6 1 6 5 3 . 5 0 . 9 5 4 1  ( 0 . 0 0 8 2 ) 0 . 2 9 4 7 0 . 5 0 8 2
N O C A 1 4 0 1 5 3 8 0 . 9 4 9 9  ( 0 . 0 0 5 6 ) 0 . 3 2 2 8 0 . 4 5 0 0
P 1 W A 5 5 3 8 4 . 5 0 . 9 6 3 6  ( 0 . 0 0 9 6 ) 0 . 4 7 6 4 0 . 7 4 5 5
Neotropical Migrants
Nearly half (172 o f  380, 45.3%) of the nests o f  18 open nesting Neotropical 
migrant (NM) species were unsuccessful. Eight or more nests were monitored to 
known outcomes (Table 2.12) for all but five species: the Black-and-white Warbler 
(Mniotilta varia), Eastern Kingbird (Tyrannus tyrannus). Mourning Dove (Zenaida 
macrura). Prairie Warbler (Dendroica discolor), and Yellow-throated Vireo ( Vireo 
jlavifrons). Half o f  the eight total nests of these five species were successful. The 
highest estimates o f  both daily and full-cycle Mayfield nest success occurred for the 
Eastern Wood-pewee (0.9796 and 0.5558. respectively; Table 2.12) but the highest 
estimate of apparent nest success occurred for the Kentucky Warbler (0.6809; Table
2.12). The Hooded Warbler ( Wilsonia citrina) had the largest discrepancy between 
estimates o f full-cycle Mayfield and apparent nest success (Table 2.12). The Acadian 
Flycatcher had the closest concordance between estimates o f  full-cycle Mayfield and
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apparent nest success (Table 2.12). Estimates o f apparent nest success for all but one of 
these NM species were higher than those from the Mayfield method in near perfect 
concordance with my research hypothesis (Table 2.12).
Table 2.12. Number o f  nests, observation days. Mayfield daily nest success (SE). 
resultant estimates o f success for the entire nesting period, and apparent nest success for 
open-nesting Neotropical migrant species with 8 or more nests on Barksdale Air Force 
Base. Louisiana (1996-1998).
S p e c i e s #  N e s t s
O b s e r v a t i o n
D a y s
O v e r a l l  D a i l y  
S u c c e s s  ( S E )
M a y f i e l d  
N e s t  S u c c e s s
A p p a r e n t  
N e s t  S u c c e s s
A C F L 3 4 6 0 8 0 . 9 6 7 1  ( 0 . 0 0 7 2 ) 0 . 3 9 1 9 0 . 4 1 1 8
B G G N 9 112 0 . 9 2 8 6  ( 0 . 0 2 4 3 ) 0 . 1 6 9 0 0.1111
E A W P 3 7 6 3 6 0 . 9 7 9 6  ( 0 . 0 0 5 6 ) 0 . 5 5 5 8 0 . 6 4 8 6
H O W A 2 8 2 2 5 . 5 0 . 9 4 2 4  ( 0 . 0 1 5 5 ) 0 . 2 9 6 4 0 . 5 3 5 7
I N B U 4 9 4 0 2 0 . 9 3 2 8  ( 0 . 0 1 2 5 ) 0 . 2 1 6 4 0 . 4 4 9 0
K E W A 4 7 4 2 9 . 5 0 . 9 6 5 1  ( 0 . 0 0 8 9 ) 0 . 4 6 5 9 0 . 6 8 0 9
R E V I 1 6 1 4 2 .5 0 . 9 1 5 8  ( 0 . 0 2 3 3 ) 0 . 1 2 6 6 0 . 2 5 0 0
R T H U 1 3 1 8 3 .5 0 . 9 5 1 0  ( 0 . 0 1 5 9 ) 0 . 2 3 8 9 0 . 3 0 7 7
S U T A 5 4 6 7 0 0 . 9 6 1 2  ( 0 . 0 0 7 5 ) 0 . 3 8 6 8 0 . 5 1 8 5
W E  V I 4 1 4 8 0 . 5 0 . 9 5 2 1  ( 0 . 0 0 9 7 ) 0 . 2 9 3  1 0 . 4 3 9 0
W O T H 8 1 2 6 0 . 9 6 8 3  ( 0 . 0 1 5 6 ) 0 . 4 3 9 8 0 . 5 0 0 0
Y B C H 20 2 1 9 . 5 0 . 9 4 9 9  ( 0 . 0 1 4 7 ) 0 . 3 7 6 6 0 . 4 5 0 0
Y B C U 1 6 1 2 0 .5 0 . 9 0 0 4  ( 0 . 0 2 7 3 ) 0 . 1 5 9 4 0 . 2 5 0 0
Causes of Nest Failure 
Cavity-nesting Community
We noted only two causes o f failure for cavity nests (Table 2.13). We attributed 
14 of 17 (82.4%) cavity nest failures to predation (Table 2.13). The other three failed 
when the trees in which they were located toppled during violent spring thunderstorms 
in April o f 1997. Three o f the five (60%) woodpecker nest failures, including two of
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three (66.7%) for Red-bellied Woodpeckers, succumbed to this fate (Table 2.13). We 
noted no losses due to weather for the non-woodpecker component (families Sittidae 
and Paridae) o f  the cavity-nesting community (Table 2.13). Predators caused all 12 
failures among these species (Table 2.13).
Table 2.13. Number (%) o f  total nest failures and percent-by-cause for cavity-nesting 
species on Barksdale Air Force Base, Louisiana (1996-1998).
S p e c i e s
#  ( % )  
N e s t s  
F a i l i n g
N u m b e r  (%)  o f  N e s t s  F a i l i n g  d u e  t o :  
P r e d a t i o n  W e a t h e r  
E v e n t  E v e n t
%  F a i l u r e s  
d u e  t o  
P r e d a t i o n
F a m i l y  P i c i d a e
D o w n y  W o o d p e c k e r 1 ( 5 0 ) I ( 5 0 ) 0 - 100
H a i r y  W o o d p e c k e r 0 - 0 - 0 - 0
N o r t h e r n  F l i c k e r 0 - 0 - 0 - 0
P i l e a t e d  W o o d p e c k e r 1 ( 1 4 ) 0 - 1 ( 1 0 0 ) 0
R e d - b e l l i e d  W o o d p e c k e r 3  ( 1 8 ) 1 ( 6 ) 2 ( 1 2 ) j j
R e d - h e a d e d  W o o d p e c k e r 0 - 0 - 0 - 0
F a m i l i e s  S i t t i d a e  a n d  P a r i d a e
B r o w n - h e a d e d  N u t h a t c h 3  ( 2 5 ) 3  ( 2 5 ) 0 - 100
C a r o l i n a  C h i c k a d e e 8 ( 3 2 ) 8 ( 3 2 ) 0 - 100
E a s t e r n  T u f t e d  T i t m o u s e 1 ( 5 ) 1 ( 5 ) 0 - 100
O t h e r  * 0 - 0 - 0 - 0
* - 'O ther' includes 2 nests: 1 Barred Owl, 1 Great-crested Flycatcher (Myiarchus
crinitus), and both were successful.
Open-nesting Community
There were five causes o f  nest failure for open-constructed nests. The most 
common by far was predation, which accounted for 87.4% o f  all failures. 
Abandonment by adults accounted for 7.7% all o f failures. Brood parasitism by the 
Brown-headed Cowbird caused a minimum o f 2.8% o f all failures. Inclement weather
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events were responsible for five failures (1.5%) o f open-constructed nests. Two nest 
failures (0.6%) were due to parental abandonment after the eggs had hatched and are 
assumed to represent instances o f adult mortality (Table 2.14).
Table 2.14. Number (%) o f  nests failing, number (%) failing by cause, and percent of 
failures due to predation for open-nesting species on Barksdale Air Force Base. 
Louisiana (1996-1998).
#  ( % )   N u m b e r  ( % )  o f  N e s t s  F a i l i n g  d u e  t o : _ _ _ _ _ _ _ _ _ _ _  %  F a i l u r e s
N e s t s  N e s t s  N e s t s  B r o o d  W e a t h e r  A d u l t  d u e  t o
S p e c i e s  F a i l i n g  D e p r e d a t e d  A b a n d o n e d  P a r a s i t i s m  E v e n t  M o r t a l i t y  P r e d a t i o n
A C F L 20 ( 5 9 ) 1 9 ( 5 6 ) 1 ( 5 ) 0 — 0 — 0 — 9 5
B G G N 8 ( 8 9 ) 8 ( 1 0 0 ) 0 — 0 A 0 — 0 — 100
B L J A 6 ( 3 0 ) 4 ( 2 0 ) I (5) 0 A I ( 5 ) 0 -- 6 7
C A R W 3 0 ( 4 9 ) 2 7 ( 4 4 ) I ( 2 ) 0 — 1 ( 2 ) 1 ( 2 ) 9 0
E A W P 1 3 ( 3 5 ) 12 ( 3 2 ) 0 — 0 A 1 ( 3 ) 0 — 9 2
H O W A 1 3 ( 4 6 ) 12 ( 4 3 ) 0 — 1 ( 4 ) 0 — 0 — 8 9
I N B U 2 7 ( 5 5 ) 2 4 ( 4 9 ) 2 ( 4 ) I ( 2 ) 0 — 0 — 8 9
K E W A 1 5 ( 3 2 ) 1 4 ( 3 0 ) 0 — 0 — 0 — 1 ( 2 ) 9 3
N O C A 7 7 ( 5 5 ) 68 ( 4 9 ) 6 ( 4 ) J ( 2 ) 0 - - 0 — 88
P I  W A 1 4 ( 2 6 ) 12 ( 2 2 ) 0 — 0 A 2 ( 4 ) 0 — 86
R E V I 12 ( 7 5 ) 11 ( 6 9 ) 0 — 1 ( 6 ) A 0 — 0 - - 9 2
R T H U 9 ( 6 9 ) 7 ( 5 4 ) 2 ( 1 5 ) 0 — 0 — 0 — 7 8
S U T A 2 6 ( 4 8 ) 22 ( 4 1 ) ( 6 ) 1 ( 2 ) A 0 — 0 - - 8 5
W E V I 2 3 ( 5 6 ) 1 9 ( 4 6 ) -**J (7) I (2) 0 — 0 — 8 3
W O T H 4 ( 5 0 ) 4 ( 1 0 0 ) 0 — 0 — 0 — 0 — 100
Y B C H 1 1 (55) 7 ( 3 5 ) ( 1 5 ) I (5) 0 — 0 — 6 4
Y B C U 12 ( 7 5 ) 9 ( 5 6 ) ( 1 9 ) 0 — 0 - - 0 - - 7 5
A - Minimums. because not all nests could be inspected for presence o f cowbird eggs. 
* - Five other open-constructed nests (1 Northern Mockingbird. 1 Prairie Warbler. 1 
Mourning Dove, and 2 Yellow-throated Vireos) all failed due to predation.
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Predation
Forty three percent (284 of 657) o f all open-constructed nests were depredated, 
and predation accounted for the majority o f failures for every species monitored (Table
2.14). Blue Jays (20%). Pine Warblers (22%). Kentucky Warblers (30%). Eastern 
Wood-pewees (32%). and Yellow-breasted Chats (35%) had the lowest predation rates 
(Table 2.14). We recorded predation rates between 41% and 54% for six species (Table
2.14). Nests o f the Blue-gray Gnatcatcher (100%). Wood Thrush (100%). Red-eved 
Vireo (69%). Acadian Flycatcher (56%). and Yellow-billed Cuckoo (56%) were most 
drastically affected by predation (Table 2.14). The proportion o f failures caused by- 
predation ranged from 64% for the chat to 100% for the gnatcatcher and thrush (Table
2.14).
In an artificial nest experiment conducted on transects approximately 125m 
away from each study plot, three primary predators on artificial nests were identified: 
American Crows. Blue Jays, and small-mouthed mammals (i.e.. rodents: Buler 1998). 
The identification o f  species depredating natural nests was the intent o f the digital- 
camera monitoring o f  a subset o f open-constructed nests. However, we acquired no 
useful information, as we recorded no predation events at natural nests (Buler 1998). 
The best information on predator identity therefore came from observations o f predators 
and predator sign near recently depredated nests.
On five separate occasions, vve observed Black Rat Snakes (Elaphe obsoleta) 
within 3m of nests that were depredated after we last checked them. On one o f  these 
occasions a field assistant captured the reptile and noticed several distinct bulges along 
the length o f i f  s body (Buler 1998). Another assistant observed a Buttermilk Racer
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(Coluber constrictor) in the act o f  swallowing a live Indigo Bunting nestling below the 
bunting's nest. The same assistant also observed a Blue Jay with a nestling in its bill 
under attack from a pair o f Carolina Wrens (Buler 1998). I observed a pair o f jays at an 
Eastern Wood-pewee nest while the female attendant called plaintively nearby. I also 
observed another jay flying up from the ground with a pale, egg-sized object in its bill 
within 10 m of a Northern Cardinal nest. This nest contained eggs at the last nest check 
but was empty at the time of this occurrence. On two occasions. I observed southern 
flying squirrels (Glaucomys volans) peering out from cavities that were previously 
occupied by cavity-nesting birds.
In many instances, diagnostic sign left in or near nests served to identify the 
class o f predator most likely responsible. We found punctured eggs or egg fragments 
inside or directly below open-constructed nests on several occasions. Hair, 
characteristic o f  mammals, was detected on tree bark adjacent to two different Carolina 
Wren nests that had been depredated after the last nest check. We found several cavity 
nests torn open and on occasion, something also tore out the sides or bottoms of Hooded 
Warbler. Indigo Bunting, Kentucky Warbler, and White-eyed Vireo nests. However, 
the simple disappearance o f nest contents well before fledging age characterized the 
vast majority o f predation events.
Abandonment
Adult birds abandoned only 3.8% o f all open-constructed nests after eggs were 
laid. Ten different species abandoned nests; 14 others did not. We recorded > 20% 
abandonment for three species: Ruby-throated Hummingbirds. Yellow-breasted Chats, 
and Yellow-billed Cuckoos (Table 2.14). Despite our best efforts to avoid influencing
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nest outcomes, the possibility exists that a portion o f  abandoned nests resulted from our 
monitoring. Based on alarm call vocalizations, vve appeared to alarm individuals o f  a 
minority o f species, like Blue Jays and Summer Tanagers. with our presence during nest 
checks. Most individuals o f  other species either did not acknowledge our presence or 
reacted by simply retreating to a safe distance without vocalizing. I suspect that we 
may have influenced the egg-stage abandonment o f  two Ruby-throated Hummingbird 
nests that were never again active after discovery. No other species reacted in this 
manner and I am confident that we successfully minimized observer influence on 
monitored nests. Brown-headed Cowbirds had parasitized 2 of the 25 abandoned nests.
Parasitism
Instances o f  nest parasitism by the Brown-headed Cowbird were relatively rare. 
A minimum o f  31 o f  the 604 (5.1%) nests o f  10 o f  the 18 susceptible species were 
known to have been parasitized (Table 2.15). This estimate is a minimum because vve 
could not visually inspect the contents o f  nests > 14m high; all nests o f  three o f  these 
species were higher than 14 m. The parasitism rate rises to 6.5% when we consider 
only the 475 nests o f  15 susceptible species with nests low enough for nest contents to 
be verified (Table 2.15). There were also two instances in which parasitism o f  high 
nests o f  Pine Warblers was suspected, but these could not be confirmed with certainty 
(Table 2.15). Perhaps the most remarkable observation regarding parasitism in the 
present study is that at least 11 o f 15 species (73.3%) were parasitized (Table 2.15).
Brood parasitism caused only nine nest failures in those instances where only 
cowbird young were fledged (Table 2.15). A total o f  16 cowbird young were fledged 
from these nine nests and four others that fledged mixed-species cohorts. I recorded
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these four nests as successful because they fledged at least one conspecific young. I 
attributed the failure o f two nests, parasitized prior to abandonment, to abandonment 
because other hosts successfully fledged mixed broods. Six parasitized nests were 
subsequently successful, including the four that fledged mixed-species (Table 2.15).
Among 31 parasitized nests. 45.2% (14) were subsequently depredated. 29% (9) 
caused nest failure by successfully fledging cowbirds only. 19.4% (6) successfully 
fledged conspecific young, and 6.5% (2) were subsequently abandoned (Table 2.16). 
Parasitized nests suffered higher rates o f predation and abandonment and lower rates of 
success than non-parasitized nests Q f  = 5.58. d.f. = 2, P = 0.0615; Table 2.16). 
Parasitized nests also contained fewer host eggs (2.33 ± 1.13 vs. 3.20 ± 0.88: t = 1.28. 
d.f. = 402. P < 0.0001) than non-parasitized nests. The identification o f  parasitism as 
the cause o f this difference is evident from the distribution o f  numbers o f nests among 
host clutch sizes (Table 2.17). Specifically, more parasitized nests contained clutches 
of only 1 or 2 host eggs, and fewer such nests contained clutches o f 3 and 4 host eggs, 
than expected = 41.38. d.f. = 5, P < 0.0001; Table 2.17).
Weather and Adult Mortality
Together, weather events and adult mortality caused the failure o f only five and 
two (1.1% combined) open-constructed nests, respectively. Five nests, two Pine 
Warblers and one Blue Jay. Carolina Wren, and Eastern Wood-pevvee each, were found 
to be either no longer active or no longer present on mornings following thunderstorms. 
I attributed the failures of two nests, one each Carolina Wren and Kentucky Warbler, to 
adult mortality (Table 2.14). The young in the wren nest appeared to have succumbed 
to exposure as they were freshly-hatched and still provisioned with belly fat. yet they
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were found lifeless on the morning following a cooler-than-usual night. The male 
remained in the area and sang; we never saw the female again. The young in the 
warbler nest appeared to have starved. Again, the male remained in the area and sang, 
but the female was absent.
Table 2.15. Number (%) o f nests parasitized by the Brown-headed Cowbird (Molothrus 
citer) and the number (%) subsequently depredated, abandoned, successful, and fledging 
only cowbird young (failure due to parasitism) by susceptible species with 8 or more 
nests on Barksdale Air Force Base. Louisiana (1996-1998).
S p e c i e s
S  ( % )
N e s t s
P a r a s i t i z e d
N u m b e r  (%)  o f  N e s t s  S u b s e q u e n t l v  
D e p r e d a t e d  A b a n d o n e d  S u c c e s s f u l
# ( % )  o f  N e s t s  
F l e d g i n g  O n l y  
C o w b i r d  Y o u n g
A C F L 1 ( 2 . 9 ) 0 - 0 - I ( 1 0 0 ) 0 -
B G G N  A 0 ( 0 . 0 ) - - — — —
C A R W 1 G . 6 ) I ( 1 0 0 ) 0 - 0 - 0 -
E A \ V P a I ( 2 . 7 ) 0 - 0 - 1 ( 1 0 0 ) 0 -
H O W  A 3  ( 1 0 . 7 ) I ( 3 3 ) 0 - 1 ( 3 3 ) I ( 3 3 )
I N B U 5  ( 1 0 . 2 ) 3  ( 6 0 ) 0 - 1 ( 2 0 ) 1 ( 2 0 )
K E W A 2  ( 4 . 3 ) 2 ( 1 0 0 ) 0 - 0 - 0 -
N O C A 8 ( 5 . 7 ) 4  ( 5 0 ) 1 ( 1 3 ) 0 - 3  ( 3 8 )
p i w a a 2  ( 3 . 6 ) ° 0 - 0 - 2 ( 1 0 0 ) 0 -
r e v i a 1 ( 6 . 3 ) 0 - 0 - 0 - 1 ( 1 0 0 )
s u t a a 2  ( 3 . 7 ) 0 - 1 ( 5 0 ) 0 - 1 ( 5 0 )
W E  V I 5 ( 1 2 . 2 ) 3  ( 6 0 ) 0 - 1 ( 2 0 ) 1 ( 2 0 )
W O T H 0 ( 0 . 0 ) — — — —
Y B C H 2 ( 1 0 . 0 ) 0 - 0 - 1 ( 5 0 ) 1 ( 5 0 )
T o t a l s  
A T-V_ _ _ _ _ _
3 1  ( 5 . 5 ) c 1 4  ( 4 5 . 2 ) 2  ( 6 . 5 ) 6 ( 1 9 . 4 ) 9  ( 2 9 . 0 )
' - Denotes those species for which these values are minimums due to inability to
visually inspect the contents o f all high nests. 
li - Denotes suspected, but not confirmed, instances o f  parasitism. 
c - Indicates minimum estimate due to inability to visually inspect the contents o f  all 
high nests.
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Table 2.16. Frequency by number (%) o f nest fates for parasitized and non-parasitized 
nests in which contents were verified on Barksdale Air Force Base. Louisiana 
(1996-1998).
Nest Fate Parasitized Non-parasitized
Successful 6 (19.4) 224 (47.1)
Depredated 14 (45.2) 203 (42.6)
Abandoned 2 (6.5) 15 (3.2)
JC = 5.58. d . f  = 2. P = 0.0615
Table 2.17. Frequency by number (%) o f  host clutch sizes for parasitized and non­
parasitized nests in which contents were verified on Barksdale Air Force Base. 
Louisiana (1996—1998).
Host Clutch Parasitized Non-parasitized
1 egg 4 (19.0) 5 (L3)
2 eggs 10 (47.6) 74 (19.3)
3 eggs 4 (19.0) 187 (48.7)
4 eggs 2 (9.5) 78 (20.3)
5 eggs 1 (4.8) 34 (8.9)
6 eggs 0 (0.0) 5 (1.3)
JC = 41.38. d .f  — 5. P < 0.0001
DISCUSSION
C onfirm ation  o f  Species Presence and Breeding S tatu s
We re-confirmed the presence o f 11 o f 16 larger-bodied (i.e.. -30  cm or more), 
woodland-associated species (Ehrlich et al. 1988) known by The Nature Conservancy o f 
Louisiana (TNCL) to occur on BAFB (TNCL unpubl. rep. 1994: Table 2.1). The
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location o f at least one nest for all but the Broad-winged Hawk (Tables 2.4 and 2.6) 
adds to our understanding o f  the breeding suitability, if  not quality, o f  the upland pine 
forest on BAFB for these species. Five other larger-bodied, woodland associated 
species expected to occur on BAFB from TNCL data, examination o f  habitat 
preferences (Ehrlich et al. 1988. Peterson 1980) and breeding ranges (Peterson 1980) 
are members o f the Orders Falconiformes and Strigiformes: Turkey Vulture (Cathartes 
aura). Mississippi Kite (Iclinia mississippiensis). Cooper's Hawk (Accipiter cooperii). 
American Kestrel (Falco sparverius), and Great-homed Owl (Bubo virginianus). Their 
absence from point count data is expected because all are wide-ranging, cryptic, and not 
consistently vocal species (Ehrlich et al. 1988. Gill 1990. Peterson 1980). thus point 
counts are o f  questionable utility with regard to surveying for such species (Ralph et al. 
1993).
We confirmed breeding of the Northern Bobwhite (Colinus virginianus). which 
the TNCL lists as suspected to occur on BAFB (unplubl. rep.; Table 2.1). This is 
important because the East Reservation on BAFB is a multiple-use area where hunting 
opportunities for military personnel are provided. The remaining species either detected 
in breeding season point counts or for which nests were monitored to known outcomes, 
except the Ruby-throated Hummingbird, are members o f the orders o f  primary concern 
to this study. Piciformes and Passeriformes (Table 2.1). Our confirmation o f presence 
and nesting for 33 and 25 total passerines, respectively (Table 2.1). is important due to 
the increasing emphasis placed on such knowledge o f  nongame bird species, especially 
NMs. on DOD lands (Goodman 1991).
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We confirmed the occurrence and nesting presence o f all piciform species that 
might be expected to occur on BAFB from examination of TNCL data (TNCL unpubl. 
rep. 1994). habitat preferences (Ehrlich et al. 1988. Peterson 1980) and breeding ranges 
(Peterson 1980; Table 2.1). Among 24 such passerines, the presence and breeding o f 22 
and 21 species respectively, were confirmed in this study (Table 2.1). The only two 
such species not detected by either method were the Yellow-throated Warbler 
(Denciroica dominica) and Eastern Towhee (Pipilo erythrophthalmus). both o f which 
prefer open, riparian, and mixed conifer / hardwood forest for breeding (Ehrlich et al. 
1988). Thus, their absence from point counts and nest searches in the upland pine forest 
on BAFB was not unexpected. The additional species for which we located no active 
nests was the American Crow, another species noted for cryptic behavior when nesting 
(Ehrlich et al. 1988). It is clear that point counts are o f great utility to forest managers 
seeking to compile species lists within these two taxonomic orders for the lands in their 
charge.
We confirmed the presence o f six species (Great-crested Flycatcher. Yellow- 
throated Vireo. Black-and-white Warbler. Swainson's Warbler. Ovenbird. and 
Louisiana Waterthrush) that were only suspected to occur on BAFB by TNCL (TNCL 
unplubl. rep. 1994: Table 2.1). We also found half o f these species to be breeding 
(Table 2.4). Given their breeding ranges (Peterson 1980) and habitat preferences 
(Ehrlich et al. 1988. Peterson 1980). we expected all o f  these except the Ovenbird and 
possibly the Black-and-white Warbler, to occur in the upland pine forest on BAFB.
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Species D etection and Nest D istribution am ong Y ears and Plot Types
The 15 species that we detected 24 or more times in point counts closely match 
those for which we monitored the most nests to known outcomes (Tables 2.3. 2.4. 2.6. 
and 2.7). Thus, breeding-season point counts are not only o f utility to managers seeking 
basic species presence data but they also provide inferences about which species 
actually breed in the area. Differences between years in mean detection o f Blue Jays. 
Carolina Chickadees, and Pine Warblers (Table 2.2) most likely result from normal 
temporal variation in frequency o f vocalization or differential utilization o f upland pine 
habitat. I believe that it is possible, but less likely, that they reflect actual changes in 
abundance. The first possibility might be supported by the difference in the direction of 
mean detection for jays (nest predators) and chickadees between years (i.e.. jays 
increased and chickadees decreased: Table 2.2). however these results are o f very little 
utility at this temporal scale. These equivocal results illustrate the need for more 
detailed demographic data than can be acquired from point counts alone.
The differences among plot types are more interesting. The results for Acadian 
Flycatchers and Yellow-breasted Chats (Table 2.3) were as expected from each species' 
habitat association and area sensitivity classifications (Table 2.6). The portions o f 
linear roadway and pipeline corridors located in flycatcher territories are less influential 
than openings created by gas wells and timber harvests with regard to area o f both 
forest and interior habitat. Conversely, recent timber harvests and the margins 
surrounding natural gas wells provide the SS habitat preferred by area-insensitive chats 
(Table 2.6). Because the numbers o f both nests (Table 2.9) and mean detections (Table 
2. 3) had the same patterns among plots for both species, frequent vocalization might
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indicate that these birds at least perceive these areas as suitable for attempted 
reproduction.
The classification o f Carolina Wrens as FE species o f unknown area sensitivity 
(Table 2.6) holds little explanatory power with regard to fewer being detected on plots 
adjacent to pipeline corridors than on all other plot types (Table 2.3). Both these 
observations and the incongruity between mean detection and numbers o f nests among 
plots (Table 2.9) fit the profile o f  this habitat generalist as a poor indicator o f the 
influence o f habitat discontinuities. Conversely. Eastern Wood-pewee and Indigo 
Bunting mean detection (Table 2.3) and numbers o f nests (Table 2.9) were in agreement 
as expected given each species' insensitivity to size o f forest area and respective habitat 
associations (Table 2.6). Though Kentucky Warblers and Northern Cardinals differ in 
both habitat association and area sensitivity (Table 2.6). they are another pair that had 
the same patterns in both mean detection (Table 2.3) and numbers o f nests (Table 2.9). 
Because we detected the most birds and nests o f these four species on plots adjacent to 
natural gas wells (Tables 2.3 and 2.9). the habitat created by such discontinuities is 
suitable, at minimum, for attempted reproduction.
On the other hand, the mean detection of and numbers o f  nests located for 
White-eyed Vireos do not relate to one another (Tables 2.2 and 2.8). Yet this SS 
habitat-associated and area-insensitive species (Table 2.6) had greater attraction to (or 
lesser repulsion by) areas affected by recent timber harvests or natural gas well 
openings (Tables 2.3 and 2.9). The four commonly recorded species that did not differ, 
either between years or among plot types, were the Eastern Tufted Titmouse. Hooded 
Warbler. Red-eyed Vireo. and Summer Tanager.
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We monitored several nests o f four species that we detected less than 24 times in 
point counts. Brown-headed Nuthatches and Blue-gray Gnatcatchers. both relatively 
vocal, and Wood Thrushes and Yellow-billed Cuckoos, both relatively loud, were all 
likely relatively rare. Nests o f all four species are more easily located than nests o f 
many others and those that we monitored are likely to represent nearly all o f  the nesting 
attempts occurring on study plots. We rarely encountered American Crows and Brown­
headed Covvbirds in point counts: however, each has potential for negative impacts on 
the reproductive efforts o f other species. Because both are vocally conspicuous, non­
territorial. and wide ranging (Ehrlich et al. 1988) they serve to identify another 
limitation o f  point counts. Both are potentially over-counted in point counts o f 
unlimited distance, and thus their relative abundance is difficult to correctly quantify 
with point counts. However, when counts are limited to the habitat in question, as was 
the case in the present study, both can be under-represented because they are cryptic 
when proximate to human observers (Ehrlich et al. 1988. pers. obs.).
Researchers have published only a few studies of the effects o f similar single 
discontinuity types on species common to the present study. Most evaluated differences 
among successional stages or areas treated with differing silvicultural prescriptions and 
none did so in southern pine forest habitats. Conner and Adkison (1975) found Hooded 
Warblers. Indigo Buntings, and Yellow-breasted Chats only in areas up to 12 years 
post-harvest and Kentucky Warblers only in 7-year old clearcuts in southwestern 
Virginia. Acadian Flycatchers. Eastern Wood-pewees. and Red-eyed Vireos occurred 
most often in 110-year old forest, but first appeared in 30, 12. and 12-year old stands, 
respectively (Conner and Adkison 1975). Later and in the same areas. Conner et al.
63
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
(1979) found White-eyed Vireos and Yellow-breasted Chats only in 3-year old 
clearcuts. where Indigo Buntings occurred more often. Acadian Flycatchers and 
Hooded Warblers occurred more often in 30-year old forests and Pine Warblers and 
Red-eyed Vireos occurred more often in 80-year old forests (Conner et al. 1979).
Adams and Barrett (1976) found twice as many Acadian Flycatcher. Kentucky Warbler, 
and Red-eyed Vireo pairs and territories in uncut than in selectively cut forest in 
southwestern Ohio.
In a study more comparable to the current one, Strelke and Dickson (1980) 
found Eastern Wood-pewees primarily in the forest edge and Indigo Buntings and 
Yellow-breasted Chats primarily in clearcut pine-hardwoods in east Texas. Blue Jays. 
Pine Warblers, and Summer Tanagers occurred primarily in the woods and Northern 
Cardinals occurred equally in all habitats (Strelke and Dickson 1980). Crawford et al. 
(1981) grouped species using habitat measures within hardwood forests in western 
Virginia. They classified Carolina Chickadees. Eastern Tufted Titmice. Hooded 
Warblers. Northern Cardinals, and Red-eyed Vireos as closed canopy species. Eastern 
Wood-pewees as intermediate, and Carolina Wrens. Indigo Buntings, and Yellow­
breasted Chats as open canopy species (Crawford et al 1981). Though only Strelke and 
Dickson (1980) specifically evaluated adjacency o f a habitat discontinuity, most o f  the 
habitat-association patterns that emerged from other studies were consistent with the 
results o f the present study. Only the findings o f Adams and Barrett (1976) where twice 
as many Kentucky Warblers were located in uncut than in selectively cut forests, are 
somewhat inconsistent with the present results (Table 2.3) and those o f Conner and 
A\dkison (1975).
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Researchers also reported differences in habitat affinities among species in four 
more recent studies. Steffen (1985) found Indigo Buntings only in 3, 5, and 11 year-old 
stands, while Eastern Wood-pewees and Red-eyed Vireos occurred most often in 45- 
year old stands in northeast Wisconsin. Childers et al. (1986) found young (< l 1 years) 
pine plantations dominated by Indigo Buntings and Yellow-breasted Chats, with older 
stands (11-83 years) dominated by Blue Jays. Eastern Wood-pewees. and Red-eyed 
Vireos on the central Piedmont of Virginia. Hamilton and Yurkunas (1987) found 
Acadian Flycatchers. Blue Jays. Hooded Warblers, Northern Cardinals. Red-eyed 
Vireos. and Summer Tanagers to be associated with greater overstory development in 
longleaf (Pinus palustris) and slash pine {P. caribaea) forest in central Louisiana. More 
Yellow-breasted Chats occurred in areas with less overstory development (Hamilton 
and Yurkunas 1987j. Thompson et al. (1992) found more Indigo Buntings and Yellow­
breasted Chats in oak-hickory-pine forests interspersed with recent clearcuts than in no­
harvest areas in southern Missouri. They found more Pine Warblers and Red-eyed 
Vireos in the reserved areas (Thompson et al. 1992). Conversely. Derleth et al. (1993) 
found more Eastern Wood-pewees and Red-eyed Vireos in areas interspersed with 
recent clearcuts over those reserved from timber harvest in eastern Maine conifer / 
hardwood stands.
Researchers quantified similar relationships in three very recent studies o f  next- 
season bird response to silvicultural prescriptions. Annand and Thompson (1997) found 
Hooded Warblers. Indigo Buntings. White-eyed Vireos. and Yellow-breasted Chats 
primarily in areas with many trees removed in southeastern Missouri. They found more 
Acadian Flycatchers and Red-eyed Vireos in stands with few or no trees removed
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(Annand and Thompson 1997). Baker and Lacki (1997) also found more Acadian 
Flycatchers and Red-eyed Vireos in uncut forest stands than in low-leave shelterwood 
or clearcut treated stands in eastern Kentucky deciduous forests. They found more 
Hooded Warblers. Indigo Buntings, and Yellow-breasted Chats in harvested than in 
uncut stands (Baker and Lacki 1997). Robinson and Robinson (1999) found that only 
Red-eyed Vireos were less abundant in selectively-logged than in uncut stands o f 
mature deciduous forests in southern Illinois. Eastern Wood-pewees. Hooded Warblers. 
Indigo Buntings. Kentucky Warblers, and White-eyed Vireos were more abundant in 
recently thinned stands than in those aged 10 or more years since thinning (Robinson 
and Robinson 1999). Blue Jays, Carolina Chickadees, and Northern Cardinals were 
more abundant in stands aged 10 or more years since thinning than in uncut stands and 
Carolina Wrens were most abundant in areas aged 10 to 15 years since thinning 
(Robinson and Robinson 1999).
Finer-scale habitat measures explain differences in bird species' habitat 
affinities better than stand-level measures (see Mac Arthur and MacArthur 1961 and 
MacArthur et al. 1962). Thus the association o f two FI species. Acadian Flycatchers 
and Kentucky Warblers, with differing discontinuity types (Table 2.3) on BAFB is most 
likely a result o f their use o f very different nesting substrates (Table 2.1). However, 
while such is not the subject o f  this chapter. I do address questions o f the potential 
influence o f  finer-scale habitat parameters on nest success in Chapter 4. At present. I 
evaluate remarkably homogeneous stands o f mature pine forest that differed primarily 
in type o f  adjacent discontinuity.
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The general pattern in these results is o f  greater mean detection and numbers o f 
nests on plots adjacent to natural gas wells and recent timber harvests than on those 
adjacent to pipeline corridors or access roads (Tables 2.3 and 2.9). This result is 
expected simply because the vast majority o f  species involved are classified as FE. I/E. 
or SS habitat-associated and are either area-insensitive or o f  unknown area sensitivity 
(Tables 2.5 and 2.6). The only species with greater mean detection and numbers o f 
nests on plots adjacent to pipeline corridors and access roads was the Acadian 
Flycatcher, an FI-associated and area-sensitive species (Tables 2.3. 2.6. and 2.9). This 
result corresponds with that reported by Rich et al. (1994), where FI species as a group 
were more abundant near unpaved roads than near wider powerline or paved-road 
corridors in oak-pine and hardwood swamp forests in New Jersey.
Only 4 o f  the 15 species most detected in point counts are classified as FI- 
associated and only 6 are classified as forest area sensitive (Tables 2.5 and 2.6). Among 
the FI species, only the Kentucky and Pine Warblers were among the seven most often 
detected; the Acadian Flycatcher was detected the next-to-least number of times over all 
point counts. Interestingly. Anderson et al. (1977) found that 24 o f 35 species present 
were distributed w ithin 175m of transmission line corridors, with 21 significantly so. in 
deciduous forests in eastern Tennessee. He found only nine species distributed away 
from corridors and only one significantly so (Anderson et al. 1977). The simple fact 
that relatively few FI species occur in forests heavily influenced by habitat 
discontinuities complicates the evaluation o f  differences within these species, both in 
abundance and in nest success (see Chapter 3), among types o f discontinuities. Further.
I find such complications even more pronounced in the evaluation o f patterns in
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community indices because these indices dilute information about differences in the 
responses o f individual species (James and Rathbun 1981).
D ifferences in Com m unity M easures am ong Plot Types
Many researchers have investigated the effect o f  drastic disturbance (e.g.. timber 
harvest) on relative abundance (N), species richness (R), and diversity (H ') in deciduous 
or mixed forest habitats at the stand level o f inference. Findings o f  increases in one or 
more o f these parameters in disturbed over undisturbed forest habitat are common 
(Hooper 1967. Ambrose 1975. Conner and Adkison 1975. Webb et al. 1977. Conner et 
al. 1979. Horn 1984. Steffen 1985, Chadwick et al. 1986, Derleth et al. 1989. Welsh and 
Healy 1993). Studies o f  the effects on these parameters o f the specific habitat 
discontinuities examined in this study are nonexistent. However, several researchers 
have evaluated differences within a single similar discontinuity type, among 
successional stages, or among areas treated with differing silvicultural prescriptions in a 
variety o f forest habitat types; these are useful for general comparison.
Anderson et al. (1977) found that greatest N. R. and H \  among a range of 
transmission line corridor widths (i.e.. 12m. 30.5m. 61m, and 91.5m). occurred in 
30.5m corridors and the lowest in 12m corridors in eastern Tennessee. In east Texas. 
Strelke and Dickson (1980) found each parameter to be greater in the first 25 m o f 
forested edge than inside clearcuts or > 25 m inside pine-hardwood forests. Childers et 
al. (1986) found greater values o f each in 2-5. than in 7-24. year-old loblolly pine 
plantations on the central Piedmont o f Virginia with values in mature forests 
comparable to those in the latter. Hamilton and Yurkunas (1987) recorded greater N 
and R in areas o f Iongleaf-slash pine forest with greater understory and ground-laver
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development than in those without such development in central Louisiana. Wood and 
Nichols (1995) recorded greater R and H! in two-age timber-harvested sites than in 
uncut or clearcut sites in deciduous forests in east central West Virginia. Baker and 
Lacki (1997) found that each parameter increased after harvest in clearcuts. and each of 
two shelterwood treatments o f deciduous forest stands, in eastern Kentucky. Finally 
and conversely. Twedt et al. (1999) found higher R, H* in mature (i.e.. >30 years) 
bottomland hardwood stands than in young (i.e.. 6-9 years) cottonwood (Populus 
deltoides) stands in northeast Louisiana.
My findings o f  consistently greater N. R. and FT on study plots adjacent to 
natural gas wells than on those adjacent to access roads (Figures 2.1 through 2.3) is 
consistent with the majority o f previous research. However, I must note two important 
shortcomings regarding the use o f these indices. First, these parameters are a summary 
o f the community (Hair 1980) in which individual species are treated as though they 
were identical (James and Rathbun 1981). With these parameters, the introduced and 
nearly ubiquitous European Starling (Sturnis vulgaris) has the same importance as the 
endangered Kirtland's Warbler (Dendroica kirtlandii); measures o f the abundance of 
individual species are also desirable.
Because most species encountered in this study were FE. I/E. or SS species 
(Tables 2.1. 2.4. 2.5. and 2.6) a bias toward these species exists for these community 
measures. For example, greater N and R on plots adjacent to natural gas wells than on 
those adjacent to access roads (Figures 2.1 and 2.2) masks the dearth o f Acadian 
Flycatchers (Tables 2.3 and 2.8) or Wood Thrushes in these areas. Also, the greater H' 
on plots adjacent to natural gas wells than on those adjacent to access roads (Figure 2.3)
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is thus likely composed primarily o f  non-FI species. Finally, given the remarkable 
human capacity for forest conversion to other land uses and voracious appetite for 
renewable and non-renewable resources within and underlying forests, habitat attractive 
to FE. I/E. and SS species will remain plentiful. Because undisturbed, forest-interior 
habitat is less common, managers and researchers should prefer response measures that 
are sensitive to the important differences of habitat affinities among species.
O verall N est Success w ithin Species
The highest estimates o f  Mayfield nest success were for cavity-nesters as a 
group (Table 2.10). This likely results from their use o f  relatively more protected nest 
sites. The large differences between Mayfield daily and fiill-cycle nest success 
illustrate how quickly nest losses mount during the nesting period; this is especially 
pronounced for cavity-nesters that have longer nesting periods than open-nesters 
(Tables 2.10 through 2.12). Mayfield estimates o f  full-cycle nest success are usually 
lower than estimates of apparent success (Tables 2.10 through 2.12). This is because 
the Mayfield method extrapolates the observed probability o f  daily success whereas 
apparent success is the simple proportion o f observed nests that succeed. Thus, 
apparent success is biased upward because nests that failed early are not included.
The value o f comparison between the current results with those from other 
studies is questionable due to inherent differences (e.g.. geographic areas, habitat types, 
forest management regimes, and research methodologies) among studies. However, 
when study differences are taken into account, comparisons can be a general indication 
o f relative within-species success. I compared values for 1 or more o f 12 species 
common to the current study from data reported in nine recent studies (Table 2.18).
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Most researchers did not present overall, study-wide values directly, thus I calculated 
overall values by weighting those reported for various '‘treatments” by the number o f 
nests or observation days. Researchers conducted each o f these studies in primarily 
deciduous forest. Five are from a variety o f varying age and fragment-size forest 
habitats in the midwestem U. S.; four are from managed and naturally disturbed 
bottomland hardwood forests in Arkansas and Louisiana (Table 2.18). In these studies, 
the authors presented data from either forest patches or stands ranging in severity of 
forest fragmentation or local habitat disturbance. All study areas were essentially 
various-sized islands o f  forest habitat situated within primarily agricultural landscapes. 
Conversely, a fragmented commercial forest landscape surrounds the area o f  the present 
study.
Within-species comparisons among these studies are useful because the data 
come from a variety o f  scales and forest conditions. Among these studies. I recorded 
the highest full-cycle Mayfield nest success for 7 o f the 12 species (Table 2.18). I 
recorded intermediate values for four species and the lowest value for one species, the 
Red-eyed Vireo (Table 2.18). Acadian Flycatcher nest success ranged from 11% in a 
landscape-scale study o f fragmented and contiguous patches o f bottomland hardwood 
forests in Louisiana (Ouchley 1996) to 38% in the present study where it was highest by 
a fair margin (Table 2.18). Neither the flycatcher nor the Red-eyed Vireo are 
commonly associated with primarily pine forest habitats (Ehrlich et al. 1988. Peterson 
1980). Most Red-eyed Vireo nests in the present study occurred where hardwood tree 
species were in the canopy; this occurred along roadsides and in wetter, drainage- 
influenced areas. Flycatchers distributed their nests more evenly, though they also were
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Table 2.18. Full-cycle Mayfield nest success (// nests) by recent study with location, habitat, and species for 12 species also reported 
in the present study on Barksdale Air Force Base, Louisiana (1996-1998).
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Study Location Habitat Vireo
Donovan southeast MO, fragmented 
et al. 1995 northwest Wl, & contiguous
& northeast MN deciduous forest 0.27 (62)
llnnski northern managed deciduous
et al. 1996 MN & mixed coniferous 0 .18(59)
Annand & range of regeneration
T‘ , n southeast methods & mature
1997 MO deciduous stands
Burhans & central Ig. & small shrub patches 
Thompson MO in old fields in deciduous 
1999
Ouchley northeast & south- frag. & eontig.
1996 central LA bottomland hdwd. 0 .18(34)
Lind northeast large bottomland hdwd.
1998 LA island in agriculture
Present northwest managed pine in Ig,
Study LA frag, forest landscape 0.13 (16)
Ruby-throated Summer White-eyed Yellow- 
llunnningbird Tanager Vireo breasted Chat
0.18 (37) 
0.34 (42)
0.14 (21) 0.12 (10) 0.03 (139)
0.52 (28) -  0.25 (39)







restricted to areas with a hardwood component, because they used mid- and understory 
trees as nesting substrate (see Chapter 4). It is possible that their unique spatial 
distributions in this study, both horizontal (see also Chapter 3) and vertical (see also 
Chapter 4). were related to the disparities in relative nest success between these species 
and studies (Table 2.18).
Mayfield nest success varied widely from < 15% to roughly one third for almost 
all of the FE. I/E. and SS species (i.e.. Carolina Wrens. Indigo Buntings, Northern 
Cardinals. White-eyed Vireos. Yellow-breasted Chats, and Yellow-billed Cuckoos) to a 
high of 54% for Ruby-throated Hummingbirds (Table 2.18). Values from this study 
were near the median for buntings, cuckoos, and hummingbirds and among the highest 
for each o f the remaining FE. I/E. and SS species (Table 2.18). These species are all 
habitat-disturbance associated to varying degrees with the possible exception o f the 
cuckoo (Ehrlich et al. 1988, Peterson 1980). Most remarkable in this group are the 
consistently low Mayfield nest success estimates calculated from the data presented by 
Ouchlev (1996) from a landscape-scale study o f fragmented and contiguous patches o f  
bottomland hardwood forests in Louisiana.
Mayfield nest success estimates for the Hooded Warbler. Summer Tanager. and 
Kentucky Warbler in this study were consistently higher than those from Ouchlev 
(1996). the only other study with such estimates (Table 2.18). Tanagers are association 
with pine forests (Ehrlich et al. 1988. Peterson 1980) and microhabitat differences 
(Chapter 4) may be responsible for the difference in nest success between these studies 
(Table 2.18). The two-fold difference in estimates o f Hooded Warbler nest success 
(Table 2.18) is more difficult to interpret. This FI-associated species is, somewhat
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paradoxically, dependent on canopy disturbances that allow greater understory 
development, presumably because they nest in shrub-level vegetation (Ehrlich et al. 
1988). Again, differences between studies at this finer, microhabitat, scale are 
potentially responsible for the wide difference in nest success estimates. Another 
possibly important difference between these studies in this regard are perceived lower 
densities o f these species at BAFB (R. Hamilton. LSU. pers. commun.; pers. obs.).
The relatively high Mayfield nest success estimate for the Kentucky Warbler 
(Table 2.18) in this study is remarkable. The values presented for this species are not 
only among the highest reported for any species but also the highest values reported 
within each o f  these 2 studies (Ouchley 1996 and the present study). This ground- 
nester (Table 2.1) was also remarkable with regard to greater mean detection on plots 
adjacent to natural gas wells that those adjacent to pipeline corridors (Table 2.3).
Again, interpretation o f these results might benefit from further, finer-scale assessment 
of nest microhabitat parameters (Chapter 4).
C auses o f  N est Failure
Cavity Nests vs. Open-constructed Nests
Predation was the leading cause o f nest failure for both cavity- and open- 
constructed nests and for every single species except the Brown-headed Nuthatch 
(Tables 2.13 and 2.14). Nest abandonment, parasitism, and adult mortality did not 
occur within the cavity-nester community (Table 2.13); these were the second, third, 
and fifth leading causes of failure for open-nesters (Table 2.14). Weather events were 
the second and fourth most frequent cause-of-failure for cavity and open-constructed 
nests, respectively (Tables 2.13 and 2.14). The higher frequency o f weather-related nest
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failures for cavity-nesters (Table 2.13) consisted o f blow-downs during violent storm 
events and is easily understood in that dead trees, especially those sufficiently degraded 
to allow cavity formation, tend to be brittle. The greater incidence o f this nest-failure 
cause for woodpeckers (family Picidae) than for secondary cavity nesters (families 
Sittidae and Paridae. Table 2.13) is also understandable because the former nest in trees 
that are more susceptible to blow-downs.
Onen-constructed Nests
Predation, the most common cause-of-failure for open-constructed nests in the 
present study, was also identified as such in many recent natural nest studies (Donovan 
et al. 1995. Hanski et al. 1996. Ouchley 1996. Annand and Thompson 1997. Fuller 
1998. Lind 1998. Wilson and Cooper 1998). As was the case in the present study, 
researchers commonly identify abandonment as a factor o f  much less consequence 
(Donovan et al. 1995, Hanski et al. 1996, Ouchley 1996. Annand and Thompson 1997. 
Fuller 1998. Lind 1998. Wilson and Cooper 1998). W eather events and adult mortality 
are often either not mentioned (Hanski et al. 1996. Suarez et al. 1997. Burhans and 
Thompson 1999. Heske et al. 1999). or lumped together as stochastic events (Donovan 
et al. 1995) and are seldom blamed for a significant percentage o f  failures. Finally, 
though found to account for relatively few nest failures in the present study, the role o f 
parasitism has been emphasized as a major factor in other studies (Robinson 1992. 
Robinson et al. 1995. Suarez et al. 1997. Burhans and Thompson 1999. Heske et al. 
1999).
76
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Predation
The influence of predation on the nesting success and thus productivity o f the 
forest-nesting birds encountered in this study cannot be understated. On average.
84.9% o f nest failures were due to predation among the 22 species with such failures 
(Tables 2.13 and 2.14). Among passerines, the four species with the lowest percentages 
of failures attributed to predation. Blue Jays, Eastern Wood-pewees. Kentucky 
Warblers, and Pine Warblers (Table 2.14). were also among the six species with the 
highest Mayfield daily nest success estimates (Tables 2.11 and 2.12). Additionally, two 
o f the three species with the highest percentages of failures attributed to predation, (i.e.. 
Blue-gray Gnatcatchers, Wood Thrushes, and Red-eyed Vireos), had the lowest 
estimates o f  Mayfield daily nest success (Tables 2.12 and 2.14). In a glaring exception 
to the generality o f  these observations. 100% o f nest failures for the Wood Thrush were 
due to predation (Table 2.14) yet their Mayfield daily success was third highest among 
passerines (Tables 2.11 and 2.12). Perhaps the combination o f relatively low number of 
nests monitored (8 ) and the relatively low percentage of nest failures (50%) recorded 
for this species is responsible for this anomaly (Tables 2.12 and 2.14). Management 
strategies directed at reducing numbers o f potential predators have a good chance o f 
increasing overall nest success for forest-nesting passerines on BAFB.
American Crows. Blue Jays, and small-mouthed rodents were identified as 
potential nest predators from a concurrent artificial nest study (Buler 1998). Snakes, 
jays, and larger mammals were identified as the actual predators responsible for the 
failure o f  several natural nests. Thus it is likely that, as in many other studies, a suite o f 
predators is responsible for the predation (Henry 1969, Wilcove 1985. Savidge and
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Seibert 1988. Reitsma et al. 1990. Leimgruber et al. 1994. Vander Haegen and Degraaf 
1996. Bayne and Hobson 1997. Sloan et al. 1998. Heske et al. 1999. Major et al. 1999. 
Purcell and Vemer 1999, Thompson et al. 1999). The identification o f specific 
predators in the present study combined with knowledge about their foraging behavior 
can be of use to managers in decisions about which habitat features to manage.
Abandonment. Weather, and Adult Mortality
The second-leading cause of nest failure in the present study, abandonment, 
accounted for less than 4% o f  all open-constructed nest failures. In many studies, there 
was little mention o f  abandonment as a cause-of-failure (e.g.. Hanski et al. 1996. Suarez 
et al. 1997. Burhans and Thompson 1999, Heske et al. 1999): this is presumably 
because it seldom accounts for an appreciable percentage o f failures (Donovan et al.
1995. Ouchley 1996. Annand and Thompson 1997. Fuller 1998. Lind 1998. Wilson and 
Cooper 1998). Other causes-of-failure that are often not addressed in nesting studies, 
weather events and adult mortality, accounted for a combined total of 1 . 1  % o f  open- 
constructed nest failures in the present study. Another reason these three causes-of- 
failure are often overlooked may be the complete lack (to the best of my knowledge) o f 
habitat management recommendations that might be directed toward reducing the 
frequency o f these failure causes. Thus, the relatively low incidence o f all three o f  
these causes in the present study is fortunate.
Parasitism
The third-leading cause of nest failure in the present study, brood parasitism, 
accounted for a minimum o f 2.8% (9 o f 325) o f all open-constructed nest failures and 
only 3.1% o f the 293 failures among the 18 species susceptible to parasitism and thus
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such failure (Tables 2.15 and 2.20). From superficial consideration, it might appear that 
brood parasitism need not be addressed by forest managers; however, parasitism 
warrants further consideration due simply to its insidious nature. Despite rarity o f 
occurrence (between 5.1 and 6.5%), parasitism was widespread with regard to the 
number o f species potentially affected (Table 2.15). Eleven o f 15 (73.3%) susceptible 
species for which nest contents could be inspected were parasitized (Table 2.15). Three 
of these species. Eastern Wood-pewees. Hooded Warblers, and Kentucky Warblers, are 
not only classified as o f high priority for conservation but also as decreasing in number 
in the region (Table 2.19. Hunter et al. 1992). None o f these has defensive behavioral 
responses to parasitism (Table 2.20).
The Hooded Warbler and three other shrub-nesters. Indigo Buntings. White­
eyed Vireos. and Yellow-breasted Chats, had the highest rates (10 to 12.2%) o f  brood 
parasitism (Table 2.14) and also were among the five species with the highest rates of 
parasitism-related nest failure (2 to 5%. Table 2.14). Except for the Hooded Warbler, 
these results contrast somewhat with those acquired in New York (Hahn and Hatfield
1995) and in Kentucky and Tennessee (Miles 1995). where edge species were less 
likely than forest interior species to be parasitized. In concordance with these studies. 
Red-eved Vireos had the highest within-species rate o f failure due to parasitism in the 
present study (6 %. Table 2.14). The bunting and both vireos occasionally display anti­
parasitism behavioral responses, but Hooded Warblers and chats have no such 
responses (Table 2.20. Ehrlich et al. 1988).
Though a distant third in severity o f  direct impact on forest bird reproduction in 
the present study, the subject o f brood parasitism 's potential for indirect impacts merit
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Table 2.19. Area Importance, numerical trend, and Partners in Flight (PIF) priority 
level for the West G ulf Coastal Plain physiographic province by species nesting in the 
upland pine forest on Barksdale Air Force Base, Louisiana (1996-1998).____________
S p e c i e s
A r e a
I m p o r t a n c e
B r e e d i n g  B i r d  S u r v e y  
N u m e r i c a l  T r e n d
P I F
P r i o r i t v
N o r t h e r n  B o b w h i t e s i g n i f i c a n t  p o p n . s i g n i f i c a n t l y  d e c r e a s i n g m o d e r a t e
Y e l l o w - b i l l e d  C u c k o o a b u n d a n c e  c e n t e r s i g n i f i c a n t l y  d e c r e a s i n g h i g h
C h u c k - w i l l ' s  W i d o w a b u n d a n c e  c e n t e r s i g n i f i c a n t l y  d e c r e a s i n g h i g h
R u b y - t h r .  H u m m i n g b i r d a b u n d a n c e  c e n t e r d e c r e a s i n g m o d e r a t e
R e d - h e a d e d  W o o d p e c k e r l o w  a b u n d a n c e d e c r e a s i n g m o d e r a t e
P i l e a t e d  W o o d p e c k e r a b u n d a n c e  c e n t e r s t a b l e l o w
N o r t h e r n  F l i c k e r l o w  a b u n d a n c e s t a b l e l o w
R e d - b e l l i e d  W o o d p e c k e r a b u n d a n c e  c e n t e r s i g n i f i c a n t l y  i n c r e a s i n g l o w
D o w n y  W o o d p e c k e r a b u n d a n c e  c e n t e r s t a b l e l o w
H a i r y  W o o d p e c k e r l o w  a b u n d a n c e u n c e r t a i n l o w
E a s t e r n  K i n g b i r d s i g n i f i c a n t  p o p n . s i g n i f i c a n t l y  d e c r e a s i n g l o w
E a s t e r n  W o o d - p e w e e a b u n d a n c e  c e n t e r s i g n i f i c a n t l y  d e c r e a s i n g m o d e r a t e
A c a d i a n  F l y c a t c h e r l o w  a b u n d a n c e i n c r e a s i n g m o d e r a t e
C a r o l i n a  C h i c k a d e e a b u n d a n c e  c e n t e r d e c r e a s i n g m o d e r a t e
B r o w n - h e a d e d  N u t h a t c h a b u n d a n c e  c e n t e r i n c r e a s i n g h i g h
B l u e - g r a y  G n a t c a t c h e r a b u n d a n c e  c e n t e r d e c r e a s i n g m o d e r a t e
W o o d  T h r u s h l o w  a b u n d a n c e s t a b l e l o w
R e d - e y e d  V i r e o l o w  a b u n d a n c e s t a b l e l o w
Y e l l o w - t h r o a t e d  V i r e o s i g n i f i c a n t  p o p n . i n c r e a s i n g l o w
W h i t e - e y e d  V i r e o a b u n d a n c e  c e n t e r s i g n i f i c a n t l y  d e c r e a s i n g h i g h
B l a c k - a n d - w h i t e  W a r b l e r s i g n i f i c a n t  p o p n . d e c r e a s i n g m o d e r a t e
P i n e  W a r b l e r a b u n d a n c e  c e n t e r s t a b l e m o d e r a t e
P r a i r i e  W a r b l e r l o w  a b u n d a n c e s i g n i f i c a n t l y  d e c r e a s i n g h i g h
H o o d e d  W a r b l e r a b u n d a n c e  c e n t e r d e c r e a s i n g h i g h
K e n t u c k y  W a r b l e r a b u n d a n c e  c e n t e r s i g n i f i c a n t l y  d e c r e a s i n g h i g h
Y e l l o w - b r e a s t e d  C h a t a b u n d a n c e  c e n t e r s i g n i f i c a n t l y  i n c r e a s i n g l o w
S u m m e r  T a n a g e r a b u n d a n c e  c e n t e r i n c r e a s i n g lo w -
N o r t h e r n  C a r d i n a l a b u n d a n c e  c e n t e r s t a b l e l o w
I n d i g o  B u n t i n g s i g n i f i c a n t  p o p n . s t a b l e l o w
* -  scores based on the 1998 update o f the PIF Species Prioritization Scheme (Hunter et 
al. 1992. C arteret al. 2000. http//:www.cbobirds.org).
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Table 2.20. Brown-headed Cowbird parasitism host-likelihood and possible behavioral 
response by species susceptible to parasitism and confirmed to be nesting on Barksdale 
Air Force Base. Louisiana (1996-1998).
P o t e n t i a l  H o s t  S p e c i e s
B r o w n - h e a d e d  C o w b i r d  P a r a s i t i s m  A
H o s t  L i k e l i h o o d P o s s i b l e  B e h a v i o r a l  R e s p o n s e
E a s t e r n  K i n g b i r d  B c o m m o n u s u a l l y  e j e c t s  o r  d a m a g e s  e g g s
E a s t e r n  W o o d - p e w e e  c u n c o m m o n n o n e  k n o w n
A c a d i a n  F l y c a t c h e r c o m m o n n o n e  k n o w n
C a r o l i n a  W r e n  c u n c o m m o n n o n e  k n o w n
B l u e - g r a y  G n a t c a t c h e r c o m m o n n o n e  k n o w n
W o o d  T h r u s h f r e q u e n t n o n e  k n o w n
R e d - e y e d  V i r e o o n e  o f  m o s t  f r e q u e n t o c c a s i o n a l l y  b u i l d s  n e w  n e s t  f l o o r
Y e l l o w - t h r o a t e d  V i r e o  B c o m m o n o c c a s i o n a l l y '  b u i l d s  n e w  n e s t  f l o o r
W h i t e - e v e d  V i r e o c o m m o n m a y  b u i l d  n e w  n e s t  f l o o r  D
B l a c k - a n d - w h i t e  W a r b l e r f r e q u e n t n o n e  k n o w n
P i n e  W a r b l e r  B c o m m o n m a y  b u i l d  n e w  n e s t  f l o o r
P r a i r i e  W a r b l e r f r e q u e n t o f t e n  d e s e r t s  n e s t
H o o d e d  W a r b l e r f r e q u e n t n o n e  k n o w n
K e n t u c k y  W a r b l e r f r e q u e n t n o n e  k n o w n
Y e l l o w - b r e a s t e d  C h a t f r e q u e n t n o n e  k n o w n
S u m m e r  T a n a g e r u n c o m m o n n o n e  k n o w n
N o r t h e r n  C a r d i n a l c o m m o n n o n e  k n o w n
I n d i g o  B u n t i n g
A , ____ ._______j  ___
f r e q u e n t o c c a s i o n a l l y  b u i l d s  n e w  n e s t  f l o o r
li - species for which we could not verify nest contents in the present study.
L - uncommon hosts, but observed to be parasitized in the present study.
D - departure from Ehrlich et al. (1988) based on an observation in the present study.
further discussion. The relative influence o f this cause-of-failure may often be 
underestimated if researchers stop at merely quantifying its rate o f occurrence. Four 
lines o f reasoning support this assertion: (1) Parasitized nests may have increased rates 
o f predation as was shown here (Table 2.16) and by others (Rogers et al. 1997. Burhans 
and Thompson 1999). The increase in time spent begging as was noted for Indigo
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Buntings in Missouri (Dearborn et al. 1998) is one factor possibly contributing to this 
phenomenon. (2) Parasitized nests also contained fewer eggs o f the host species in the 
present (Table 2.17) and other studies (Rogers et al. 1997. Wilson and Cooper 1998). 
This translated into 76% fewer host fledglings in family groups in California (Airola 
1986). thus the number o f conspecific young fledged from parasitized nests that are 
counted as successful is also reduced. (3) Compared to failures caused by predation, 
failures due to parasitism occur late and not much time is available for subsequent 
nesting attempts. Host young fledged from parasitized nests may also have lower post- 
fledging survival than those that received full attention and thus nutrition from their 
parents. (4) Researchers record predation as the cause-of-failure for depredated nests 
previously parasitized. Thus, there is potential for parasitism to compensate with regard 
to overall rates o f  nest failure if  managers succeed in reducing future predation rates.
Even when parasitism rates are low. managers o f fragmented forests should not 
treat parasitism lightly due to the potential o f  such forests to attract cowbirds. Cowbirds 
are often present near larger (i.e.. > 4 ha) forest openings (Miles 1995) especially those 
that are permanent (Coker and Capen 1995) and within 2 to 7 km o f feeding areas 
(Thompson 1994. Coker and Capen 1995. Miles 1995, Gates and Evans 1998. Morse 
and Robinson 1999). Typical feeding areas include livestock pastures, mowed lawns, 
and gravel, logging, and mowed roadsides (Robinson et al. 1993). Cowbirds also use 
elongated core ranges along relatively narrow roadways and powerline corridors 
(Chasko and Gates 1982. Gates and Evans 1998) for breeding. Because the East 
Reservation o f BAFB contains each of these habitat types in abundance and all occur 
within the critical distance, managers should maintain a cowbird monitoring program.
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CHAPTER 3. PLOT-LEVEL ANALYSES 
INTRODUCTION
Managed forests are typically composed o f a “shifting m osaic” o f  successional 
stages (Hagan 1995. Petit et al. 1995) and are interspersed with both maintained and 
temporary openings (Askins 1994). In addition to the original creation o f  insularized 
remnants o f forest by European settlers, the more recent interspersion o f  non-forest 
openings into forest remnants has become known as forest fragmentation. With 
increasing fragmentation, the proportion o f the landscape characterized by transitional 
vegetation between nonforested and forested land or edge is increased. Early 
observations that the increased diversity at edges is always beneficial have become 
increasingly questioned over the past 20 years (Ratti and Reese 1988. Yahner 1988). 
especially with regard to forest-breeding birds. Further, not all edges are alike; the 
interface between forest and nonforest land is sometimes rather abrupt, and thus one­
dimensional. Some researchers have hypothesized that nest predators and brood 
parasites utilize areas where low-vertical-structure vegetation is maintained as conduits 
into "interior” forest habitat (Small and Hunter 1988. Askins 1994). Due to the 
implications of this hypothesis, additional research, focused on the influence o f edges 
and corridors on forest-bird reproductive success in a variety o f  landscape mosaics, is 
warranted.
Studies o f the relative influence o f common habitat discontinuity types on 
nongame bird nest success are exceedingly rare. Roads contribute to the creation o f 1 .5 
to 2 times as much edge habitat as clearcuts in southeastern Wyoming (Reed et al.
1996). Researchers have rarely investigated the effects o f various types o f adjacent
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habitat discontinuities on forest bird nesting success but are beginning to do so in recent 
years. Nest predation was higher near recreational trails than it was farther away from 
them in central Colorado (Miller et al. 1998). Ovenbird (Seiurus aurocapillus) pairing 
success was lower, though not statistically different, within 150m o f unpaved roads on 
the Green Mountain National Forest (NF) in Vermont than farther from roads (Orterga 
and Capen 1999). Indigo Bunting (Passerina cyanea) clutch sizes were smaller, and 
nest predation rates were higher, near agricultural and other abrupt and permanent edges 
than near gradual edges in southern Illinois (Suarez et al. 1997). Overall predation rates 
were high (i.e.. >70%) on all open-cup nests in a study o f various types o f forest-field 
edges in east central Illinois (Heske et al. 1999). Conversely, the proportion o f 
Ovenbird pairs successfully fledging young on the White Mountain NF in New 
Hampshire did not differ between edge and interior plots (King et al. 1996). Daily nest 
success was not different between interior and edge plots in northeast Louisiana (Lind 
1998). Depredation o f  Kentucky Warbler (Oporornis formosns) nests was lower 
adjacent to residential property and within an even-aged sweetgum (Liquidambar 
styraciflua) plantation and clearcut than in an older forest in southern Illinois (Morse 
and Robinson 1999).
Most researchers assessing the effects o f  fire on forest bird communities have 
focused on the parameters o f relative abundance, species richness, and diversity indices 
(e.g.. Bock and Lynch 1970. Michael and Thornburgh 1971. Taylor 1973. Bendell 
1974. Bock etal. 1978. Euler and Thompson 1978. Niemi 1978. Landers. 1987. Wilson 
et al. 1995. Stribling and Barron 1995). However as indicated in a concise review by 
James G. Dickson (1981). more complete information is sorely needed. Answering the
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call some 17 years later. White et al. (1999) also calculated daily nest success on burned 
plots for seven species. Despite equal effort, they located only 9 nests on unburned 
plots and 224 on burned plots; comparisons were not performed (W hite et al. 1999).
Studies o f forest bird nesting success in relation to forest configuration / 
fragmentation metrics, while also rare, are also becoming more common. A higher 
percentage o f male Ovenbirds. but not Kentucky Warblers, were paired in contiguous 
than in fragmented forest on the Mark Twain NF in central Missouri (Gibbs and 
Faaborg 1990). Total forest area. % forest cover, and edge-to-interior ratio within a 
5km radius, when combined, were highly correlated with Ovenbird pairing success in 
north central Missouri (Van Horn et al. 1995). Ovenbirds also paired more successfully 
in forest tracts with more core area than in more fragmented tracts in southern Ontario 
(Burke and Nol 1998). Wood Thrush (Hylocichla mustelina) nests were more 
successful in forests with greater % core area than in those with less core area in 
southeast Pennsylvania (Hoover et al. 1995). Ovenbird. Red-eyed Vireo ( Vireo 
olivaceus). and Wood Thrush nest failure was higher in fragments with less core area.
% forest, and more edge density than in more contiguous forest in southeast Missouri 
and east central Minnesota / northwestern Wisconsin (Donovan et al. 1995). However, 
no difference was noted in Worm-eating Warbler (Helmitheros vermivorous) pairing 
success among study sites differing in amount of core area in southwestern Connecticut 
(Gale et al. 1997). Researchers commonly interpret such different results, for the same 
species in different areas and among areas, types of discontinuities, and forest 
fragmentation / configuration metrics to indicate a need for more investigations.
85
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Objectives and Research Hypotheses
My first two objectives are to (1) compare plot-level habitat measures among 
plot types to confirm the intended relative homogeneity among these factors. (2 ) 
compare Mayfield daily nest success among years and plot types for migration, habitat 
association, and area-sensitivity classification guilds and at the species level. My 
research hypothesis is that differences exist among categories within each factor. My 
third objective is to examine daily nest success for differences between the interior and 
outer portions o f each plot for the full open-nesting community. I hypothesized greater 
success on interior plot portions. My fourth objective is to compare Mayfield daily nest 
success among sectors o f the study area that differ in forest configuration / 
fragmentation metrics. I hypothesize that greater daily nest success occurs in less 
fragmented sectors.
METHODOLOGY 
Field M ethods 
Plot-level Habitat Measures
Plot-level habitat measures were purposefully simple and easily made. I used a 
1 0  factor prism (2.3 sq. m/ha) at ten systematic and evenly distributed points in each o f 
the study plots to estimate basal area (total, pine, and hardwood species). I used a 
clinometer to measure the height of the tallest vegetation within ground, shrub, 
midstory, and canopy categories at 1.5, 10. and 20m along four systematic and evenly 
spaced transects into the forest from the edge on each plot.
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Nest Success and Geographic Positioning
We located and monitored nests as described in Chapter 1 and in accordance 
with suggestions proffered by Martin and Geupel (1993) and Ralph et al. (1993). I used 
the Mayfield method (1961. 1975) to calculate daily nest success. Once activity ceased 
at each nest, we recorded the location with a Trimble geographic positioning system. I 
used data collected simultaneously by a fixed and known-location base station for 
differential correction of recorded nest locations. The resulting nest locations are 
accurate to within about 3 m. I then entered location data in the latitude and longitude 
coordinate system to a geographic information database managed by Arcview software 
(ESRI 1996). I used Arcview to overlay these nest point data on a landscape feature 
coverage layer, digitized from aerial photos and ground-truthed forest stand maps 
created by Bruce Holland, the BAFB forest manager.
Study Plots and Study Area Sectors
Individual study plots were chosen at random from among all mature pine stands 
on the East Reservation o f BAFB that had not been subject to prescribed burning in the 
past year (see Chapter 1). The plots themselves are portions o f larger patches o f forest 
habitat. These habitat patches themselves are not fragmented but are located within a 
matrix o f  forest habitat fragmented by dirt and gravel access roads, pipeline corridors, 
natural gas well openings, and recent timber harvests. I classified study plots based on 
the type o f  nearest habitat discontinuity for objectives 1 and 2. I used the distance that 
divided the full data set o f all located nests equally (62.75 m) as the value around which 
to divide nests on each plot into either the ‘edge' or ‘interior’ portions for objective 3.
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I performed a vvider-scale analysis among plots categorized into three distinct 
sectors delineated by the conflation of 500m buffers around each nest location with 
Arcview software (ESRI 1996) for objective 4. I then joined overlapping nest-centered 
buffers: which, by happenstance, created three distinct sectors of the study area that 
would presumably differ in both configuration and degree o f fragmentation. I 
characterized the landscape structure and configuration o f  each sector by analysis o f  
four general categories o f land parcel classification: forest, water, temporary' opening 
(i.e.. timber harvested in last 10 years), and permanent discontinuity. I calculated 
landscape structure parameters o f  three general types: % composition, core area 
measures / edge density, and patch parameters (i.e.. simple characteristics and diversity) 
for each sector with Fragstats software (McGarigal and Marks 1995). I used only those 
parameters that were scaleable with regard to differences in area among sectors (Table 
3.1). As noted by Flather and Sauer (1996). many landscape structure parameters are 
associated with bird distribution and abundance (Whitcomb et al. 1981. Ambuel and 
Temple 1983. Lynch and Whigham 1984. Freemark and Merriam 1986. Blake and Kan- 
1987. van Dorp and Opdam 1987, Lescourret and Genard 1994). However, as noted 
previously in Chapters 1 and 2. though such measures might serve as indices to the 
suitability o f a given area for breeding, association with the more direct suitability 
measurement o f nest success is preferable.
I chose these three general types of landscape structure parameter because they 
are. to varying degrees, within the realm o f land managers' control. Land type 
composition (i.e.. proportion o f  the area in each land parcel classification type) is a 
simple and direct measure that is easily understood and useful for gross-level
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comparison among areas. It has not, however, been associated with regional changes in 
bird abundance (Flather and Sauer 1996, Vaisanen 1986). Forest core area measures 
and edge density are likewise relatively straightforward, and have been associated with 
forest bird nest success (e.g.. Van Horn et al. 1995, Burke and Nol 1998). I included
Table 3.1. Description of the landscape structure attributes quantified for each study 
area sector on Barksdale Air Force Base. Louisiana (1996-1998). _____
Landscape
A t t r i b u t e
A t t r i b u t e
D e s c r i p t i o n
C o m p o s i t i o n P r o p o r t i o n  o f  s e c t o r  c o m p o s e d  o f :
F F o r e s t e d  l a n d
W W a t e r  b o d y
TO T e m p o r a r y  f o r e s t  o p e n i n g  r e s u l t i n g  f r o m  r e c e n t  t i m b e r  h a r v e s t
PO P e r m a n e n t  f o r e s t  o p e n i n g  ( i . e . .  g a s  w e l l ,  p i p e l i n e  c o r r i d o r ,  o r  r o a d )
F o r e s t  C o r e  A r e a  M e a s u r e s  /  E d e e  D e n s i t v
C A » 0 P e r c e n t  o f  l a n d s c a p e  i n  c o r e  a r e a .
C A n T o t a l  c o r e  a r e a  i n d e x  ( % ) .
Ed E d g e  d e n s i t y  ( m / h a ) .
P a t c h  P a r a m e t e r s
S i m p l e  C h a r a c t e r i s t i c s
F s A v e r a g e  s i z e  o f  f o r e s t  p a t c h e s .
F  LPI L a r g e s t  f o r e s t  p a t c h  i n d e x  ( %  i n  l a r g e s t  p a t c h ) .
TO s A v e r a g e  s i z e  o f  t e m p o r a r y  o p e n i n g  p a t c h e s .
TO[.p[ L a r g e s t  t e m p o r a r y '  o p e n i n g  i n d e x  ( %  in  l a r g e s t  p a t c h ) .
POs A v e r a g e  s i z e  o f  p e r m a n e n t  o p e n i n g  p a t c h e s .
POi.p, L a r g e s t  p e r m a n e n t  o p e n i n g  i n d e x  ( %  i n  l a r g e s t  p a t c h ) .
D i v e r s i t y  I n d i c e s
/ / • S h a n n o n  d i v e r s i t y  i n d e x .
E S h a n n o n  e v e n n e s s  i n d e x .
C L a n d  t y p e  c o n t a g i o n .
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measures o f habitat edges because they influence both dispersal and biotic interaction in 
both predators and prey (Wiens et al. 1985). I used patch parameters to characterize 
sectors because forest patch size is a commonly investigated factor in studies o f  nest 
success (e.g.. Wilcove 1985. Yahner and Scott 1988. Johnson and Temple 1990. Hoover 
et al. 1995).
Data Analysis
All analyses in this chapter are o f plot-level response variables, with individual 
nests serving as the sampling units and plots as the experimental units. I calculated 
estimates o f daily nest success by the Mayfield method (Mayfield 1961, 1975) for each 
of two distinct nesting periods. I calculated estimates separately for the egg and 
nestling stages because each is subject to potentially differing predation pressures and 
presents differing problems for breeding birds raising altricial young. Individual nests 
represent sampling units within the “experimental” units o f study plots for these 
analyses, because plots were the replicated units randomly chosen by the 
"experimenter". I explore the validity o f the use o f individual nests as experimental 
units in Chapter 4 and proceed to do so for comparisons that require this approach. I 
used single-factor analysis o f variance (ANOVA) to compare habitat measures among 
plot types for objective 1. I used 2-factor ANOVA to assess differences in daily nest 
success among years, plot types, and their interaction for objective 2 .
Burning prescriptions are difficult to achieve on a set schedule because 
managers must account for past and present weather conditions. To meet management 
objectives unrelated to this study, managers burned four study plots between the 1997 
and 1998 field seasons. Three plots received very light bums, while a more complete
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understory bum occurred on the other. Because this factor was both unplanned and 
unevenly applied with regard to the factors of primary interest, it was not included in 
the aforementioned ANOVA models. However, because the potential effect o f  fire is 
certainly confounded with the factor o f  year. I performed post-hoc t-tests to assess 
differences in daily nest success between unbumed and first-season-since bum plots for 
1998-only. Because I obtained no directional expectation for burning effects from my 
review o f the literature. I used 2-tailed tests.
To compare Mayfield daily nest success o f the full open-nesting community 
between interior and edge plot portions for objective 3 . 1 used paired t-tests. I used the 
program CONTRAST (Sauer and Williams 1989) to test for differences among years 
within distance categories. To assess differences in daily nest success among study area 
sectors for the fourth objective. I used analyses identical to those used to address 
objectives 1 and 2. but I substituted study area sector for the factor o f  plot type. I again 
considered study plots the experimental unit with individual nests serving as sampling 
units. For this analysis. I classified plots by the study area sector in which they were 
located as opposed to by the type o f habitat discontinuity to which they were adjacent.
I used F-tests for equality o f variances to identify the proper t-test when 
variances appeared unequal for tests o f  prescribed bum effects in 1998 and those 
between paired plot portions (objective 3). For objectives 1. 2. and 4. I used ANOVA 
when data were sufficient to allow’ variance among estimates o f the "response” variable 
for years and either plot types or study area sectors. When results o f ANOVA models 
were significant. I performed Tukey's honestly significant difference (HSD) multiple 
comparison procedure (Ott 1977) to determine the nature o f  the difference. When
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subdivision o f  the data caused enough missing values to result in lacking or constant 
variances for plot types or years. I used the Kruskal-Wallis test (Hollander and Wolfe 
1973). a nonparametric equivalent to ANOVA. to assess differences. When the results 
o f  these tests were significant, year and plot type means were evaluated with regard to 
their magnitude relative to values expected under the null hypothesis o f  no difference 
using Wilcoxon rank sum scores (Gibbons 1997). Because they are proportions. I used 
an arcsine transformation for estimates o f daily nest success prior to running the 
ANOVA to assure normal distribution o f variances by preventing them from being 
functions o f their means (Sokal and Rholf 1995). I did not transform data when I used 
the Kruskal-Wallis test.
RESULTS 
Comparison of Plot-level Habitat Measures
Differences in total (F  3 . g =  2.61. P = 0.1232). pine (F  3. g =  1 -47. P  = 0.2944). 
and hardwood (F  3 . 8 = 1 -66. P = 0.2517) basal area among plot types were not 
significant. Likewise, pine / hardwood ratios did not differ among plot types (F  3 . 8  =
1.86. P -  0.2139). I found no effect o f  edge-adjacency on the heights o f vegetation 
within layers or across distances from the edge. Differences among plot types in 
heights o f the tallest individuals within each vegetation layer were not significant (F  3 . 4 s  
= 0.03. P = 0.9942). Height profiles within layers did not differ among distances into 
the forest (F  3 . 4 8  = 0.01. P = 0.9986). and the factors o f plot type and distance did not 
interact (F  9 . 4 8  = 0.01. P = 1.0000). Thus, plot types were similar in gross-level 
vegetation structure on the forest side, while discontinuities themselves were different 
by classification based on their purpose (Figure 3.1).
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C om parison  o f  D aily Nest Success am on g  Y ears and D iscontinuity T yp es  
Cavity-nesting Community
We monitored at least one cavity nest to a known outcome on each plot in each 
year except 1996 when none were located on three o f the eight plots. The number o f  
egg-stage observation days per plot for this nesting guild ranged from a low o f  0  in each 
year to 17 in 1996. 60.5 in 1997. and 43 in 1998. Nestling-stage observation days per 
plot ranged from 0 to 39 in 1996. from 24.5 to 133.5 in 1997. and from 6  to 91 in 1998. 
Full-cycle observation days are simply the sum o f  egg- and nestling-stage values. The 
majority (83.3%) o f  cavity nests monitored to known outcomes was successful (85 o f 
102, Chapter 2).
Missing values arose because no cavity nests were monitored to known 
outcomes for an entire plot type in 1996 and no egg-stage Mayfield daily nest success 
was calculable for several plots in each year because no cavity nests were located before 
hatching had occurred. Additionally, estimates o f  nestling-stage daily success lacked 
variance when all nests in some years and on some plot types were successful.
Therefore. I used the nonparametric Kruskal-W allis test (Hollander and Wolfe 1973) to 
discern differences among years and plot types because cavity nest data included 
missing values and lacked variance in several instances. Tests for possible interaction 
between the factors o f  year and plot type were not possible with this nonparametric test.
I detected no differences among years for egg-stage Mayfield daily nest success 
(Table 3.2) and none among plot types (i.e.. adjacent habitat discontinuities) for egg- 
stage. nestling-stage. or full-cycle daily success for the cavity-nesting community. 
Nestling-stage daily success differed among years (x  2 = 12.31. d .f  = 2. P = 0.0021) as
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did full-cycle daily success Of 2  = 14.60. d.f. = 2. P  = 0.0007). Each was greater than 
expected in 1996 and 1998, but less than expected in 1997 (Table 3.2).
Table 3.2. Mean Mayfield daily nest success (SE) by nesting period and year for the 
cavity-nesting community on Barksdale Air Force Base, Louisiana (1996-1998).
N e s t i n g
P e r i o d
M a v f i e l d  D a i i v  N e s t  S u c c e s s
1 9 9 6 1 9 9 7 1 9 9 8
N =  1 , 5 ,  5 N  =  1 0 ,  1 2 .  1 2 N  =  7 .  1 2 .  1 2
E g g - s t a g e 1 . 0 0 0 0  ( n o n e ) 0 . 9 5 1 8  ( 0 . 1 0 1 7 ) 0 . 9 9 6 7  ( 0 . 0 0 8 8 )
N e s t l i n g - s t a g e 1 . 0 0 0 0  ( 0 . 0 0 0 0 )  G 0 . 9 8 7 9  ( O . O I 3 5 )  L 1 .0 0 0 0  ( 0 . 0 0 0 0 )  G
F u l l - c y c l e
0  . . 1
1 . 0 0 0 0  ( 0 . 0 0 0 0 )  G
n . v  ___  . .
0 . 9 8 3 4  ( 0 . 0 1 9 7 )  L 0 . 9 9 9 3  ( 0 . 0 0 2 5 )  G
’ = greater than, and = less than, expected under the null hypothesis o f no difference.
based on Wilcoxon (rank sum) scores.
Onen-nesting Community
We monitored between 9 and 41 open-constructed nests on each plot in each 
year o f the study. The number o f egg-stage observation days per plot for this nesting 
guild ranged from 64 to 152 in 1996. from 58.5 to 262.5 in 1997. and from 13 to 232.5 
in 1998. Nestling-stage observation days per plot ranged from 46.5 to 98 in 1996. from 
52.5 to 208 in 1997. and from 26 to 136 in 1998. Slightly more than half (50.53%) o f 
all open-constructed nests monitored were successful (332 o f 657. Chapter 2).
I detected no significant interaction between the factors o f year and adjacent 
habitat discontinuity type for any of the response variables. There were no differences 
among types o f adjacent habitat discontinuity for egg-stage. nestling-stage. or full-cycle 
Mayfield daily nest success and no differences among years were detected for egg-stage 
daily success for the full open-nesting community (Table 3.3). Nestling-stage daily 
success differed among years ( F 2 . 2 1  = 2.67. P = 0.0924) as did full-cycle daily success
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2 . 2 1  = 3 .9 1. P = 0.0360). However, with Tukey's honestly significant difference 
(HSD) means comparison procedure (Ott 1977), I determined that only full-cycle daily 
success was greater (P < 0.10) in 1996 than in 1998 (Table 3.3).
Table 3.3. Open-nesting community mean Mayfield daily nest success (SE) by nesting 
period and year on Barksdale Air Force Base. Louisiana (1996-1998)._______________
N e s t i n g
P e r i o d
1 9 9 6 1 9 9 7 1 9 9 8
N  =  8 .  8 .  8 N  =  1 2 .  1 2 .  1 2 N  =  1 3 .  1 3 .  1 3
E g g - s t a g e 0 . 9 6 4 5  ( 0 . 0 3 2 1 ) 0 . 9 5 4 6  ( 0 . 0 1  1 0 ) 0 . 9 4 2 8  ( 0 . 0 2 7 3 )
N e s t l i n g - s t a g e 0 . 9 6 1 9  ( 0 . 0 2 2 1 ) 0 . 9 6 5 3  ( 0 . 0 2 2 7 ) 0 . 9 2 3 7  ( 0 . 0 8 3 4 )
F u l l - c y c l e
A .  B .  A B
0 . 9 6 3 6  ( 0 . 0 2 4 0 )  A 0 . 9 6 0 1  ( 0 . 0 1 3 8 )  ^ 0 . 9 4 1 3  ( 0 . 0 2 3 9 )  B
' '  -  means with common letters within rows are not different (P > 0.10).
Migration Guilds
I detected no differences in egg-stage. nestling-stage. or full-cycle Mayfield 
daily nest success between temperate resident (TR) and Neotropical migrant (NM) 
species (Table 2.1) with the Wilcoxon 2-sample test (Gibbons 1997).
Temperate Residents
We monitored between 2 and 20 nests to known outcomes for open-nesting TR 
species on each plot in each year. The number of egg-stage observation days per plot 
for this migration status guild ranged from 4 to 64 in 1996. from 16.5 to 102 in 1997. 
and from 26 to 108 in 1998. Nestling-stage observation days ranged from 7 to 42 in
1996. from 16.5 to 113 in 1997. and from 12.5 to 98 in 1998. More than half (53.79%) 
of all open-constructed nests o f TR species were successful (149 o f 277. Chapter 2).
Reduction of the open-nesting community dataset to only TR species did not 
result in missing values, or lacking or constant variances for any year or plot type and
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thus assumptions associated with ANOVA were not violated. I detected no differences 
in egg-stage. nestling-stage. or full-cycle Mayfield daily nest success among years, 
types o f adjacent habitat discontinuities, or the interaction between these factors for TR 
species.
Neotropical Migrants
We monitored between 4 and 28 nests to known outcomes for open-nesting NM 
species on each plot in each year. The number o f  egg-stage observation days per plot 
for this migration guild ranged from 21 to 104 in 1996, from 25 to 160.5 in 1997. and 
from 1 to 180 in 1998. Nestling-stage observation days ranged from 33.5 to 84 in 1996. 
from 16.5 to 133.5 in 1997. and from 0 to 113 in 1998. Less than half (48.16%) o f  all 
open-constructed nests o f  NM species were successful (183 o f 380, Chapter 2).
Reduction o f the open-nesting community dataset to only NM species resulted 
in a single missing value for one parameter but did not result in either lacking or 
constant variances for any year or plot type. 1 detected no interaction between factors 
and no differences among adjacent habitat discontinuity types for any parameter. 
Likewise, neither egg- nor nestling-stage Mayfield daily nest success differed among 
years (Table 3.4). Full-cycle daily success did differ among years (F  2 . 2 1  = 9.88. P = 
0.0009) and was greater in 1996 and 1997 than in 1998 (Table 3.4).
Habitat Association Guilds
The comparisons o f interest with regard to habitat association classifications are 
between those species associated almost exclusively with either the forest interior (FI) 
or non-interior forest and thus I excluded species classified as interior / edge (IE) from 
these analyses. I detected no differences in egg-stage, nestling-stage, or full-cycle
9 7
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Table 3.4. Neotropical migrant (NM) mean Mayfield daily nest success (SE) by nesting 
period and year on Barksdale Air Force Base. Louisiana (1996-1998).________________
N e s t i n g
P e r i o d
1 9 9 6 1 9 9 7 1 9 9 8
N  =  8 .  8 .  8 N =  1 2 .  1 2 .  1 2 N  =  1 3 .  1 2 .  1 3
E g g - s t a g e
N e s t l i n g - s t a g e
F u l l - c y c l e
0 . 9 6 6 0  ( 0 . 0 3 0 1 )  0 . 9 5 4 3  ( 0 . 0 1 4 8 )  0 . 8 5 7 1  ( 0 . 2 6 0 0 )
0 . 9 7 1 2  ( 0 . 0 2 3 8 )  0 . 9 6 3 6  ( 0 . 0 3 2 2 )  0 . 9 3 3 9  ( 0 . 0 8 9 1 )
0 . 9 7 0 6  ( 0 . 0 2 2 3 )  A 0 . 9 5 8 8  ( 0 . 0 1 3 6 )  A 0 . 9 3 2 5  ( 0 . 0 2 5 4 )  B
A. U. AB' -  means with common letters within rows are not different (P > 0.10).
Mayfield daily nest success between FI species and forest edge (FE) and shrub-scrub 
(SS) species (Tables 2.4 through 2.6) as a group.
Forest Interior Species
We monitored between 0 and 11 nests to known outcomes for open-nesting FI 
species on each plot in each year. The number of egg-stage observation days per plot 
for this habitat association guild ranged from a low of 0 in each year to 59 in 1996. 70 
in 1997. and 84 in 1998. Nestling-stage observation days ranged from 0 to 43 in 1996. 
from 10.5 to 64.5 in 1997, and from 0 to 31 in 1998. Well more than half (62.42%) o f 
all open-constructed nests of FI species were successful (103 o f  1 65).
Reduction o f the open-nesting community dataset to only FI species resulted in 
missing values for all three parameters for three plots within years, all adjacent to 
natural gas wells. Plot values for the egg-stage and nestling-stage were also absent in 
four and two instances, respectively. These missing values did not result in either 
lacking or constant variances for any year or plot type and thus assumptions associated 
with ANOVA were not violated. There were no interactions between factors and no 
differences among adjacent habitat discontinuity types for any parameter. I detected no 
differences among years for nestling-stage Mayfield daily nest success (Table 3.5). I
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did detect differences among years however, for both egg-stage ( F 2.21 = 3.79. P  = 
0.0483) and full-cycle {F 2. 21 -  4.78. P — 0.0217) daily success and both were greater in 
1997 than in 1998 (Table 3.5).
Table 3.5. Mean Mayfield daily nest success (SE) for forest interior (FI) species by 
nesting period and year on Barksdale Air Force Base. Louisiana (1996-1998).
N e s t i n g
P e r i o d
1 9 9 6 1 9 9 7 1 9 9 8
N  =  5 .  5 .  6 N  =  1 I .  1 2 .  1 2 N  =  9 .  1 0 .  1 1
E g g - s t a g e 0 . 9 6 4 3  ( 0 . 0 2 5 3 ) 1X8 0 . 9 7 4 4  ( 0 . 0 2 4 1 )  A 0 . 8 1 7 3  ( 0 . 3 0 8 3 )  B
N e s t l i n g - s t a g e 0 . 9 7 6 8  ( 0 . 0 2 7 3 ) 0 . 9 7 5 9  ( 0 . 0 3 3 2 ) 0 . 8 8 5 1  ( 0 . 2 0 1 6 )
F u l l - c y c l e  
a t e : ; n r  ■ "
0 . 9 7 0 2  ( 0 . 0 2 6 3 )  AB 0 . 9 7 7 0  ( 0 . 0 2 3 9 )  A 0 . 8 7 3 6  ( 0 . 1 8 2 6 )  B
' '  -  means with common letters within rows are not different (P > 0 . 1 0 ).
Forest Edge and Shrub-scrub Species
We monitored between I and 17 nests to known outcomes for open nesting FE 
and SS species as a group on each plot in each year. The number of egg-stage 
observation days per plot for this habitat association guild ranged from 10 to 8 6  in 1996. 
from 0 to 89 in 1997. and from 0 to 6 8  in 1998. Nestling-stage observation days ranged 
from 0 to 54 in 1996. from 1.5 to 105 in 1997. and from 3 to 45.5 in 1998. Less than 
half (45.79%) o f all open-constructed nests o f  FE and SS species were successful (87 o f 
190).
Reduction o f the open-nesting community dataset to only FE and SS species 
resulted in only two missing values for the egg-stage and again, no year or plot type had 
either lacking or constant variances. I detected no differences among years for any 
parameter and no differences among type o f adjacent habitat discontinuity or interaction 
between factors for egg-stage or full-cycle daily nest success. Nestling-stage success
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did differ among plot types ( F  3 . [ 9  = 2.46. P = 0.0924) and the interaction between plot 
type and years was also significant ( F 6. 19 = 2.83. P  = 0.0383). Because the interaction 
between factors was significant. I could not assess the difference among plot types for 
this group without simultaneous consideration of the factor o f  year.
Description of significant interaction between factors is best accomplished 
graphically (Hatcher and Stepanski 1994). Mean daily nest success for the FE and SS 
species guild was possibly lower on plots adjacent to access roads than on those 
adjacent to other types o f habitat discontinuity in 1997 only (Figure 3.2). Thus. I used a 
test for the simple effect o f  plot type within each year (Hatcher and Stepanski 1994): 
nestling-stage success differed among plot types in both 1997 ( F  3 . g = 3.00. P = 0.0951) 
and 1998 (F « = 5.58. P = 0.0232). Indicative o f significant interaction between 
factors, these differences among plot types differed in nature between years. Nestling- 
stage success in 1997 was greater on plots adjacent to pipeline corridors than on those 
adjacent to access roads with those adjacent to recent timber harvest and natural gas 
wells intermediate and not different from either extreme (Table 3.6). In 1998. plots 
adjacent to roads and pipelines had greater nestling-stage daily success than those 
adjacent to recent timber harvests with those adjacent to natural gas wells intermediate 
and not different from either extreme (Table 3.6).
Area Sensitivity Guilds
I used the Wilcoxon 2-sample test (Gibbons 1997) and detected no differences 
between forest-area sensitive species and forest-area insensitive species (Tables 2.4 
through 2.6) in egg-stage. nestling-stage. or full-cycle Mayfield daily nest success 
estimates.
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Figure 3.2. Nestling-stage Mayfield daily nest success 
for forest edge (FE) and shrub-scrub (SS) species 
among types o f adjacent habitat discontinuities and 
years on Barksdale Air Force Base. Louisiana (1996- 
1998).
Table 3.6. Mean nestling-stage Mayfield daily nest success (SE) for forest edge (FE) 
and shrub-scrub (SS) species by type o f adjacent habitat discontinuity and year on 
Barksdale Air Force Base. Louisiana (1996-1998).
Y e a r
A d j a c e n t  H a b i t a t  D i s c o n t i n u i t y
T i m b e r
H a r v e s t
P i p e l i n e
C o r r i d o r
A c c e s s
R o a d
N a t u r a l  
G a s  w e l l
N  =  2 .  3 . 4 N  =  1 ,  3 .  3 N  =  2 .  3 .  3 N  =  2 .  3 . 2
1 9 9 6 0 . 9 3 5 1  ( 0 . 0 6 5 4 ) 0 . 9 0 9 1  ( n o n e ) 0 . 9 4 9 3  ( 0 . 0 1 0 2 ) 0 . 9 0 2 7  ( 0 . 0 7 1 9 )
1 9 9 7 0 . 9 4 7 0  ( 0 . 0 5 5 7 )  AB 1 .0 0 0 0  ( 0 . 0 0 0 0 ) A 0 . 5 9 8 9  ( 0 . 5 1 8 7 ) B 0 . 9 5 2 5  ( 0 . 0 2 3 7 ) AB
1 9 9 8 0 . 8 2 9 9  ( 0 . 1 2 4 7 )  A 0 . 9 8 7 4  ( 0 . 0 2 1 8 ) B 0 . 9 8 7 7  ( 0 . 0 2 1 4 ) B 0 . 8 9 5 7  ( 0 . 0 7 0 0 ) AB
a . b . a h  _ means wjth common letters within rows are not different (P > 0.10).
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Forest-area Sensitive Snecies
Between one and 15 nests were monitored to known outcomes for open-nesting 
area-sensitive species on each plot in each year. The number o f  egg-stage observation 
days per plot for this forest-area sensitivity guild ranged from 7.5 to 102 in 1996. from
7.5 to 153 in 1997. and from 0 to 84.5 in 1998. Nestling-stage observation days ranged 
from 0 to 84 in 1996. from 11.5 to 82 in 1997, and from 0 to 57 in 1998. Virtually half' 
(49.75%) o f all open-constructed nests o f forest-area sensitive species were successful 
(99 o f  199).
Reduction o f  the open-nesting community dataset to only forest-area sensitive 
species resulted in a single missing value for egg-stage Mayfield daily nest success and  
two missing values for nestling-stage daily success. These missing values did not result 
in either lacking or constant variances for any year or plot type. I detected no 
interaction between factors and no differences among adjacent habitat discontinuity 
types for any parameter. I detected no differences among years for nestling-stage or 
full-cycle Mayfield daily nest success (Table 3.7). Egg-stage Mayfield daily success 
did differ among years (/•'?. 19 = 3.25. P = 0.0610) and was greater in 1996 than in 1998 
(Table 3.7).
Table 3.7. Mean Mayfield daily nest success (SE) for forest-area sensitive species by 
nesting period and year on Barksdale Air Force Base. Louisiana (1996-1998).
N e s t i n c 1 9 9 6 1 9 9 7 1 9 9 8
P e r i o d N  =  8 ,  7 ,  8 N  =  1 2 ,  1 2 ,  1 2 N  =  1 1 .  1 1 .  1 2
E g g - s t a g e 0 . 9 6 8 8  ( 0 . 0 4 2 1 )  A 0 . 9 5 4 8  ( 0 . 0 3 4 8 )  AB 0 . 8 4 8 8  ( 0 . 2 8 2 4 )  B
N e s t l i n g - s t a g e 0 . 9 9 3 2  ( 0 . 0 1  1 5 ) 0 . 9 6 2 8  ( 0 . 0 5 0 7 ) 0 . 9 1 4 8  ( 0 . 1  1 4 6 )
F u l l - c y c l e  
A. li A ll
0 . 9 7 7 3  ( 0 . 0 2 8 2 ) 0 . 9 6 2 9  ( 0 . 0 2 2 5 ) 0 . 9 3 6 1  ( 0 . 0 3 1 3 )
' -  means with common letters within rows are not different (P > 0.10).
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Forest-area Insensitive Species
We monitored between one and 25 nests to known outcomes for open-nesting 
area-insensitive species on each plot in each year. The number o f egg-stage observation 
days per plot for this forest-area sensitivity guild ranged from 0 to 112 in 1996. from 28 
to 183.5 in 1997. and from 13 to 147 in 1998. Nestling-stage observation days ranged 
from 6 to 73 in 1996. from 27 to 152.5 in 1997? and from 3 to 113 in 1998. Half 
(50.88%) o f  all open-constructed nests o f forest-area insensitive species were successful 
(202 of 397). Reduction of the open-nesting community dataset to only forest-area 
insensitive species resulted in a single missing value for egg-stage Mayfield daily nest 
success and did not result in either lacking or constant variances for any year or plot 
type.
I detected no interaction between factors and no differences among adjacent 
habitat discontinuity types for any parameter. Likewise. I detected no differences 
among years for egg- or nestling-stage Mayfield daily nest success (Table 3.8). Full- 
cycle daily success did differ among years (F 2 . 2 0  = 3.46. P = 0.0511) and was greater in 
1996 than in 1998 (Table 3.8).
Table 3.8. Mean Mayfield daily nest success (SE) for forest-area insensitive species by 
nesting period and year on Barksdale Air Force Base. Louisiana (1996-1998)._________
N e s t i n a 1 9 9 6 1 9 9 7 1 9 9 8
P e r i o d N  =  7 .  8 .  8 N  =  1 2 .  1 2 .  1 2 N  =  1 2 .  1 2 .  1 2
E g g - s t a g e 0 . 9 6 5 7  ( 0 . 0 3 9 8 ) 0 . 9 4 0 4  ( 0 . 0 2 7 9 ) 0 . 9 4 4 7  ( 0 . 0 3 2 4 )
N e s t l i n g - s t a g e 0 . 9 6 5 2  ( 0 . 0 3 0 0 ) 0 . 9 7 1 0  ( 0 . 0 2 9 3 ) 0 . 9 3 0 4  ( 0 . 0 8 9 3 )
F u l l - c y c l e  
a . u .  A i r  "
0 . 9 6 8 4  ( 0 . 0 3 3 9 )  A 0 . 9 5 5 3  ( 0 . 0 1 9 7 )  AB 0 . 9 4 5 2  ( 0 . 0 2 8 4 ) °
v 11 AU -  means with common letters within rows are not different (P > 0.10).
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Species-level Analyses
I used the nonparametric Kruskal-Wallis test (Hollander and Wolfe 1973) to 
discern differences among years and plot types within species because data for many 
species included missing values and lacked variance among years or plot types.
Missing values for years, plot types, or both occurred in instances when no nests o f  the 
species in question were located, when none were monitored during one or more nest 
stages, or when none were monitored to known outcomes. Estimates of one or more 
parameter lacked variance when we monitored only one nest during one or more stages 
or when all nests within a year or plot type either succeeded or failed to fledge at least 
one conspecific young.
I detected no differences in egg-stage. nestling-stage, or full-cycle Mayfield 
daily nest success among years or types of adjacent habitat discontinuity for the 
majority o f the 12 species with 20 or more nests (Table 2.6). I did detect differences in 
one or more parameter among years or plot types for three species: Acadian 
Flycatchers. Northern Cardinals, and Kentucky Warblers. Flycatcher nests were located 
in all years but on only four plots, o f two plot types (road- and pipeline-adjacent. Table 
2.9). We monitored between zero and seven flycatcher nests to known outcomes on 
these plot types in each year. The number of egg-stage observation days for flycatchers 
on these plot types ranged from 0 to 59 in 1996. from 8.5 to 69.5 in 1997. and from 0 to 
60 in 1998. Nestling-stage observation days for flycatchers on these plot types ranged 
from 0 to 40 in 1996. from 11.5 to 52.5 in 1997. and from 0 to 31 in 1998. Less than 
half (41.18%) o f  all flycatcher nests were successful (14 o f 34).
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I detected no differences among plot types in any parameter and no differences 
in egg-stage or full-cycle daily nest success among years (Table 3.9) for the flycatcher. 
Flycatcher nestling-stage success did however differ among years (%2 = 6.30. d.f. = 2. P 
= 0.0429) and was greater in 1997. and less in 1998. than expected (Table 3.9).
Table 3.9. Acadian Flycatcher mean Mayfield daily nest success (SE) by nesting period 
and year on Barksdale Air Force Base, Louisiana (1996-1998).______________________
N e s t i n g
P e r i o d
1 9 9 6 1 9 9 7 1 9 9 8
N  =  2 .  2 .  2 N  =  4 .  4 .  4 N  =  3 .  2 .  3
E g g - s t a g e 0 . 9 8 3 1  ( 0 . 0 2 4 0 ) 0 . 9 7 6 4  ( 0 . 0 3 8 2 ) 0 . 9 2 6 2  ( 0 . 0 3 4 4 )
N e s t l i n g - s t a g e 0 . 9 7 0 6  ( 0 . 0 0 6 3 ) 0 . 9 9 5 2  ( 0 . 0 0 9 5 )  G 0 . 9 4 5 0  ( 0 . 0 1 3 5 )  L
F u l l - c y c l e 0 . 9 7 8 6  ( 0 . 0 1 2 6 ) 0 . 9 7 9 6  ( 0 . 0 3 0 8 ) 0 . 9 2 6 3  ( 0 . 0 3 4 2 )
u = greater than, and L = less than, expected under the null hypothesis o f  no difference.
based on Wilcoxon (rank sum) scores.
We monitored between one and nine Northern Cardinal nests to known 
outcomes on each plot in each year (Table 2.9). The number o f  egg-stage observation 
days for cardinals ranged from 0 to 35 in 1996. from 14.5 to 56 in 1997. and from 14 to 
73 in 1998. Nestling-stage observation days for cardinals ranged from 6 to 27 in 1996. 
from 8.5 to 39 in 1997. and from 9 to 30.5 in 1998. Less than half (45%) o f all cardinal 
nests were successful (63 o f  140).
I detected no differences among years in any parameter and no differences in 
nestling-stage Mayfield daily nest success among plot types for the cardinal. I did 
detect differences in cardinal daily success among plot types during both the egg-stage 
(X 2 = 6.24. d . f  = 3. P = 0.1006) and full nesting cycle (jf 2 = 6.60, d . f  = 3, P = 0.0856). 
Both egg-stage and full-cycle daily success were greater than expected on plots adjacent
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to pipeline corridors and access roads and less than expected on those adjacent to recent 
timber harvests and natural gas wells (Table 3.10).
Table 3.10. Northern Cardinal mean Mayfield daily nest success (SE) by nesting period 
and type o f adjacent habitat discontinuity on Barksdale A ir Force Base. Louisiana 
(1996-1998).
A d j a c e n t  H a b i t a t  D i s c o n t i n u i t y
Y e a r
T i m b e r
H a r v e s t
P i p e l i n e
C o r r i d o r
A c c e s s
R o a d
N a t u r a l  
G a s  w e l l
P e r i o d N  =  8 .  8 .  8 N  =  8 .  8 .  8 N  =  7 .  8 .  8 N  =■- 8 .  8 .  8
E g g - s t a g e 0 . 9 2 2 9  ( 0 . 0 6 7 7 ) L 0 . 9 6 0 5  ( 0 . 0 3 6 7 ) G 0 . 9 8 2 1  ( 0 . 0 3 0 8 ) G 0 . 8 8 4 1  ( 0 . 1 5 9 2 ) L
N e s t l i n g - s t a g e 0 . 9 5 7 1  ( 0 . 0 6 5 9 ) 0 . 9 5 9 3  ( 0 . 0 4 4 4 ) 0 . 9 7 2 9  ( 0 . 0 3 5 9 ) 0 . 9 2 7 2  ( 0 . 0 6 6 7 )
F u l l - c y c l e  
c. _ _ _ _ _ .
0 . 9 3 7 6  ( 0 . 0 4 9 6 )  L
. i.
0 . 9 5 8 9  ( 0 . 0 3 2 5 ) G 0 . 9 7 9 6  ( 0 . 0 3 0 2 ) G 0 . 9 1 6 5  ( 0 . 0 7 9 0 ) L
= greater than, and = less than, expected under the null hypothesis o f  no difference.
based on Wilcoxon (rank sum) scores.
We located Kentucky Warbler nests in all years, on all plots (Table 2.9). and 
monitored between zero and six nests to known outcomes on each plot type in each 
year. The number o f egg-stage observation days for these warblers ranged from a low 
of 0 in each year to 10 in 1996. 32.5 in 1997. and 43.5 in 1998. Nestling-stage 
observation days ranged from 0 in each year to 12.5 in 1996. to 22.5 in 1997. and to
19.5 in 1998. More than 2/3rds (68.1%) of all Kentucky W arbler nests were successful 
(32 o f  47).
I detected no differences among years in any parameter and no differences in 
egg-stage or full-cycle Mayfield daily nest success among plot types for the Kentucky 
Warbler. However. I did detect differences in warbler nestling-stage success among 
plot types ( x 1 = 8.75. d.f. = 3. P = 0.0328). Nestling-stage daily success was greater
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than expected on plots adjacent to recent timber harvests, pipeline corridors, and access 
roads and less than expected on those adjacent to natural gas wells (Table 3.11).
Table 3.11. Kentucky Warbler mean Mayfield daily nest success (SE) by nesting 
period and type o f adjacent habitat discontinuity on Barksdale Air Force Base. 
Louisiana (1996-1998).____
Y e a r
P e r i o d
A d j a c e n t  H a b i t a t  D i s c o n t i n u i t y
T i m b e r
H a r v e s t
P i p e l i n e
C o r r i d o r
A c c e s s
R o a d
N a t u r a l  
G a s  w e l l
N  =  3 ,  5 .  5 N  =  4 .  4 .  5 N  =  3 .  4 .  5 N  =  5 .  5 .  5
E g g - s t a g e 0 . 9 7 8 8  ( 0 . 0 3 6 7 ) 0 . 7 0 4 5  ( 0 . 4 7 7 5 ) 0 . 9 6 6 7  ( 0 . 0 5 7 7 ) 0 . 9 6 7 7  ( 0 . 0 4 6 8 )
N e s t i i n g - s t a g e 1 . 0 0 0 0  ( 0 . 0 0 0 0 ) G 1 .0 0 0 0  ( 0 . 0 0 0 0 ) ° 1 . 0 0 0 0  ( 0 . 0 0 0 0 ) ° 0 . 8 8 7 1  ( 0 . 1 2 7 7 ) L
F u l l - c y c l e
O "  _
0 . 9 9 1 7  ( 0 . 0 1 8 6 )
"  L  l "
0 . 8 3 0 3  ( 0 . 2 8 8 8 ) 0 . 9 8 0 0  ( 0 . 0 4 4 7 ) 0 . 9 4 4 8  ( 0 . 0 5 5 4 )
J = greater than, and = less than, expected under the null hypothesis o f  no difference.
based on Wilcoxon (rank sum) scores.
Comparison between Recently Burned and Unburned Plots in 1998
Each of the guilds o f interest and seven individual species had sufficient data to 
test for differences between plots that were burned during the winter o f  1997 / 1998 and 
those that remained unbumed. Daily nest success for the full nesting period was higher 
on burned than on unbumed plots for four o f seven species and all but the FI and FE / 
SS habitat association guilds. Only the test for NM species approaches significance 
(Table 3.12).
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Table 3.12. Comparison o f  Mayfield daily nest success (SE) between unbumed and 
burned plots within guilds and species on Barksdale Air Force Base. Louisiana (1998).
U n b u m e d B u r n e d
O b s e r v a t i o n  D a i l y  
D a y s  S u c c e s s  ( S E )
O b s e r v a t i o n
D a y s
D a i l y  
S u c c e s s  ( S E ) t P
F u l l  O p e n - n e s t i n g  C o m m u n i t y
1 6 1 5 . 5  0 . 9 3 7 8  ( 0 . 0 0 0 6 ) 1 1 0 0 . 5 0 . 9 4 7 5  ( 0 . 0 0 0 9 ) - 0 . 5 9 6 8 0 . 5 6 3 9
N e o t r o p i c a l  M i g r a n t s
8 1 0  0 . 9 2 3 0  ( 0 . 0 0 0 8 ) 7 1 7 . 5 0 . 9 4 9 8  ( 0 . 0 0 0 2 ) - 1 . 7 8 8 5 0 . 1 0 4 0
T e m p e r a t e  R e s i d e n t s
8 0 5 . 5  0 . 9 4 8 6  ( 0 . 0 0 1 0 ) 3 8 3 0 . 9 4 8 6  ( 0 . 0 0 3 7 ) 0 . 0 0 1 0 0 . 9 9 9 2
F o r e s t  I n t e r i o r  S p e c i e s
3 7 1  0 . 9 4 3 9  ( 0 . 0 0 1 0 ) 1 9 5 0 . 9 0 8 9  ( 0 . 0 0 5 9 ) 0 . 8 7 2 2 0 . 4 3 2 3
E d g e  &  S h r u b - s c r u b  S p e c i e s
5 2 1  0 . 9 2 9 5  ( 0 . 0 0 1 4 ) 2 5 9 . 5 0 . 9 2 2 4  ( 0 . 0 1 0 0 ) 0 . 1 3 8 4 0 . 8 9 8 7
F o r e s t  A r e a - s e n s i t i v e  S p e c i e s
5 3 4 . 5  0 . 9 4 5 9  ( 0 . 0 0 1 3 ) 3 1 3 . 5 0 . 9 4 8 7  ( 0 . 0 0 1 0 ) - 0 . 1 3 6 9 0 . 8 9 3 9
F o r e s t  A r e a - i n s e n s i t i v e  S p e c i e s
9 0 5  0 . 9 2 9 5  ( 0 . 0 0 1 4 ) 6 5 3 0 . 9 4 4 0  ( 0 . 0 0 1 5 ) - 0 . 6 2 8 6 0 . 5 4 3 7
C a r o l i n a  W r e n
9 3  0 . 7 8 7 0  ( 0 . 0 8 5 9 ) 1 1 2 . 5 0 . 9 3 5 8  ( 0 . 0 0 3 7 ) - 1 . 1 9 3 2 0 . 2 7 7 8
I n d i g o  B u n t i n g
6 9 . 5  0 . 9 0 2 9  ( 0 . 0 1 9 3 ) 3 5 . 5 0 . 8 4 4 2  ( 0 . 0 2 0 9 ) 0 . 5 7 1 4 0 . 5 8 8 5
K e n t u c k y  W a r b l e r
8 8  0 . 9 4 3 4  ( 0 . 0 0 4 3 ) 5 7 . 5 0 . 9 4 4 8  ( 0 . 0 0 2 6 ) - 0 . 0 2 9 9 0 . 9 7 7 5
N o r t h e r n  C a r d i n a l
4 1 7  0 . 9 4 0 7  ( 0 . 0 0 1 0 ) 2 2 6 0 . 9 6 0 3  ( 0 . 0 0 3 8 ) - 0 . 6 0 0 5 0 . 5 8 0 5
P i n e  W a r b l e r
1 3 . 5  0 . 9 6 4 9  ( 0 . 0 0 3 7 ) 4 0 . 5 0 . 8 8 9 6  ( 0 . 0 0 6 0 ) 1 . 3 2 3 2 0 . 2 5 6 3
S u m m e r  T a n a g e r
1 3 3 . 5  0 . 9 5 0 2  ( 0 . 0 0 4 7 ) 1 3 1 0 . 9 5 8 8  ( 0 . 0 0 2 6 ) - 0 . 2 0 9 3 0 . 8 4 0 2
W h i t e - e y e d  V i r e o
7 8  0 . 9 2 5 3  ( 0 . 0 0 3 4 ) 5 3 . 5 0 . 9 1 9 7  ( 0 . 0 0 3 1 ) 0 . 1 3 7 7 0 . 8 9 5 0
1 0 8
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Comparison between Edge and Interior Study Plot Portions
The variance among estimates o f  daily success, across all years, was greater on 
edge (i.e.. < 62.75 m from discontinuity) than on interior study plot portions (0.001341 
vs. 0.000508. respectively; F = 2.64. d.f. = 31, P = 0.0043). Daily nest success differed 
between the edge and interior plot portions for the open-nesting community (f = 1.84. 
d .f  = 44. P = 0.0366; Figure 3.3). Though daily success was always greater on interior 
plot portions. 1 detected no within-year difference between plot portions in 1996 (/ =
0.11. d.f. -  8. P  = 0.4558) or in 1997 (t = 0.79. df.  = 14. P  = 0.2205). However, nests 
located within the edge-adjacent portion of study plots had lower daily success than 
those located on the interior portion in 1998 (t = 2.14, d f.  = 19. P = 0.0230; Figure 3.3). 
Daily nest success within the interior plot portions did not differ among years ( x  2 = 
2.38. d f  = 2. P = 0.3037; Figure 3.3). Daily success within the edge plot portions was 
lower in 1998 than in 1997 or in 1996 ( x  2 = 8.17. d.f. = 2. P = 0.0168; Figure 3.3).
M  D N S
I n t e r i o r
E d g e
1996 997 1998
Figure 3.3. Mayfield daily nest success (M D N S) by year and 
plot portion on Barksdale A ir Force Base (1996-1 998).
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From further separation o f  the data into egg and nestling stages, it is apparent that low 
success on edge plot portions during the egg stage in 1998 is responsible for these 
differences (Figure 3.4).
0 . 9 8
0 . 9 6
0 . 9 4
MDNS
i n t e r i o r
0 . 9 2
V  %
1 9 9 6 1 9 9 7
' k
% %
1 9 9 8
Figure 3.4. Mayfield daily nest success (MDNS) by nesting stage, study 
plot portion, and year on Barksdale Air Force Base (1996-1998).
R elative D ifferences in Landscape A ttributes am on g  Study Area Sectors
The use o f the conflation of 500m buffers centered on each individual nest to 
delineate study area sectors was intended to tie. spatially, the landscape areas o f  interest 
to the response variables o f interest (i.e., Mayfield daily success within nesting stages 
and for the full cycle). The result of three distinct study area sectors (Figure 3.5) was 
happenstance due to study plot placement from stratified random sampling o f mature 
forest parcels among types o f adjacent habitat discontinuities within the finite size o f
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Straight lines represent Access Roads or Pipeline Corridors
Non-forest (i.e.. permanent openings, water bodies, and buildings) 
Recent Timber Harvest and Natural Gas Wells 
Loblollv / Shortleaf Pine Forest
Figure 3.5. Three distinct study area sectors, the Northeast (NE). Southeast (SE). 
and Southwest (SW). that resulted from the conflation o f 500 m radius buffers 
centered on each nest located on each study plot on Barksdale Air Force Base. 
Louisiana (1996-1998).
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the overall study area. I intended this approach to allow a wider, if  not landscape, scale 
analysis o f the effect o f forest area composition and configuration on nest success. 
Analyses were performed following the same progression and using the same ANOVA 
models as for plot type analyses with the year term retained and the plot type term 
replaced with the sector term. Study plots were again the replicated experimental units.
Study area sectors ranged in size from 432 to 801 ha and contained between 9 
and 13 study plots during the study (Table 3.13). Because there was only one 
replication o f  each study area sector for the measurement o f fragmentation / 
configuration indices. I was unable to test for statistical differences among sectors. 
However, the ranges o f values for each parameter and general pattern o f  relative 
differences among sectors are remarkably slight and consistent, respectively (Table 
3.13). With regard to landscape composition, the northeast (NE) sector was highest in 
% forest and lowest in total % discontinuity, though highest in % permanent 
discontinuity (Table 3.13). The southeast (SE) sector was lowest in both core area 
parameters (CA°/„ and CAji) but intermediate in edge density (Ed) (Table 3.13). The SE 
sector also contained the smallest average forest patch size (Fs); the largest forest patch 
index (Fi.pi) was in the NE sector (Table 3.13). The NE sector also contained both the 
smallest patches (TOs) and lowest patch index (T O lpi) o f temporary openings, had the 
lowest patch diversity (H ') and evenness (E). and the highest patch contagion (C)
(Table 3.13). Thus, the NE sector could subjectively be separated from the other two as 
the most contiguous and thus least fragmented (Table 3.13).
Differences in these indices between the SE and SW study area sectors are 
mixed (Table 3.13) and thus classification o f  either as less fragmented than the other is
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Table 3.13. Total land area, total number o f  study plots, and landscape attribute values
by study area sector on Barksdale Air Force Base. Louisiana (1996-1998).
P a r a m e t e r
N o r t h e a s t
S e c t o r
S o u t h e a s t
S e c t o r
S o u t h w e s t
S e c t o r
T o t a l  A r e a  ( h a ) 4 3 2 . 2 4 5 7 8 . 2 6 8 0 0 . 9 2
T o t a l  #  o f  p l o t s 9 1 0 13
Landscape Attributes
C o m p o s i t i o n  (%)
F 7 9 . 3 8 7 5 . 4 7 7 6 . 8 1
W 0 . 1 7 0 . 1 3 1 . 3 9
T O 9 . 7 3 1 6 . 7 1 1 4 . 5 1
P O 1 0 . 7 3 7 . 6 8 7 . 3 0
F o r e s t  C o r e  A r e a  M e a s u r e s  /  E d e e  D e n s i t y
C A . , 2 3 . 1 7 1 7 . 6 0 2 2 . 4 0
C A j i 2 9 . 1 9 2 3 . 3 2 2 9 . 1 6
E d  ( m / h a ) 1 0 1 . 9 2 1 0 1 . 0 4 9 0 . 2 5
P a t c h  P a r a m e t e r s
S i m p l e  C h a r a c t e r i s t i c s
F s ( h a ) 1 0 . 7 2 1 0 . 3 9 1 5 . 7 7
F l p i 2 8 . 4 2 1 0 . 8 1 1 9 . 5 0
T O s  ( h a ) 5 . 2 6 6 . 0 4 6 . 4 6
T O [_ pi 4 . 3 0 9 . 4 6 6 . 5 9
P O s  ( h a ) 4 . 6 4 4 . 0 4 4 . 8 7
P O l pi 8 . 5 6 6 . 2 0 4 . 7 7
D i v e r s i t y  I n d i c e s
H ' 0 . 6 6 0 . 7 2 0 . 7 3
E 0 . 4 8 0 . 5 2 0 . 5 3
C 7 1 . 5 8 6 9 . 6 0 6 9 . 3 0
not possible. Specifically and illustrative o f  this impossibility, the SW sector was
composed o f higher percentages o f forest and water and lesser percentages o f both
%   _
temporary and permanent openings than the SE sector (Table 3.13). The SW sector was
also higher in both core area percentage and total core area index, and had less edge
1 13
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density (Table 3.13). The SE sector was less diverse, less even, and higher in land type 
contagion with regard to patch characteristics than the SW sector (Table 3.13). 
Additionally, the average temporary and permanent openings in the SE sector were 
slightly smaller than in other sectors (Table 3.13).
C om parison o f  N est Success am ong Y ears and Study Area Sectors 
Cavitv-nesting Community
The same differences in nestling-stage and full-cycle Mayfield daily nest 
success among the same years were again evident for the cavity-nesting community 
(Table 3.2). Further, and analogous to the results for the test o f  plot type effect. I 
detected no differences among study area sectors for the cavity-nesting community. 
Open-nesting Community
I detected no interactions for any parameter between the factors of year and 
study area sector and no differences in egg- or nestling-stage Mayfield daily nest 
success among years or study area sectors for the open-nesting community. However, 
full-cycle daily success not only differed among years in the same manner as previously 
reported (Table 3.3). but also differed among study area sectors (F 2 . 24  -  3.03. P = 
0.0672). Full-cycle daily success was greater in the northeast (NE) sector than in the 
southeast (SE) sector (Table 3.14).
Migration Guilds
Temperate Residents
Analogous to the results o f the previous analysis for this migration status guild. I 
detected no significant interaction between the factors o f  year and study area sector and 
no differences among years for the open-nesting temperate resident (TR) community. I
1 14
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Table 3.14. Open-nesting community mean Mayfield daily nest success (SE) by nesting 
period and study area sector on Barksdale Air Force Base, Louisiana (1996-1998)._____
N e s t i n g
P e r i o d
M a v f i e l d  D a i l v  N e s t  S u c c e s s  b v  S t u d v  A r e a  S e c t o r
N o r t h e a s t S o u t h e a s t S o u t h w e s t
N  =  9 .  1 0 .  1 0 N  =  1 0 .  1 0 .  1 0 N  =  1 3 . 1 3 .  1 3
E g g - s t a g e 0 . 9 6 5 5  ( 0 . 0 1 7 5 ) 0 . 9 4 6 8  ( 0 . 0 2 8 5 ) 0 . 9 4 6 6  ( 0 . 0 2 8 5 )
N e s t l i n g - s t a g e 0 . 9 4 3 3  ( 0 . 0 9 8 1 ) 0 . 9 3 6 9  ( 0 . 0 2 6 0 ) 0 . 9 6 0 4  ( 0 . 0 2 7 7 )
F u l l - c y c l e 0 . 9 6 4 9  ( 0 . 0 1 5 2 )  A 0 . 9 4 4 0  ( 0 . 0 2 3 7 )  B 0 . 9 5 2 2  ( 0 . 0 2 3 9 )  AB
-  means with common letters within rows are not different (P > 0.10).
detected differences among study area sectors for both nestling-stage (F  2 . 2 3  = 2.96. P = 
0.0720) and full-cycle (F  2 . 2 3  = 2.52. P = 0.1022) Mayfield daily nest success.
However, despite consistently greatest values for each parameter in the NE study area 
sector. I discerned no HSDs between any pair o f sectors for either parameter (Table 
3.15).
Table 3.15. Temperate resident (TR) mean Mayfield daily nest success (SE) by nesting 
period and study area sector on Barksdale Air Force Base. Louisiana (1996-1998)._____
M a v f i e l d  D a i l y  N e s t  S u c c e s s  b v  S t u d v  A r e a  S e c t o r
N e s t i n g
P e r i o d
N o r t h e a s t S o u t h e a s t S o u t h w e s t
N  =  9 . 9 .  9 N  =  1 0 .  1 0 .  1 0 N  =  1 3 . 1 3 .  1 3
E g g - s t a g e 0 . 9 7 3 7  ( 0 . 0 1 6 7 ) 0 . 9 3 2 9  ( 0 . 0 6 8 2 ) 0 . 9 1 8 9  ( 0 . 1 3 1 8 )
N e s t l i n g - s t a g e 0 . 9 6 9 6  ( 0 . 0 2 4 6 ) 0 . 9 2 8 7  ( 0 . 0 2 9 4 ) 0 . 9 5 3 8  ( 0 . 0 6 1 2 )
F u l l - c y c l e 0 . 9 7 3 5  ( 0 . 0 1 6 3 ) 0 . 9 3 4 6  ( 0 . 0 3 6 8 ) 0 . 9 3 9 8  ( 0 . 0 7 1 5 )
Neotropical Migrants
Results from analysis o f the Neotropical migrant (NM) migration status guild 
among years and study area sectors differed from those obtained in the analysis o f year 
and adjacent habitat discontinuity type, though one result was consistent. In the current
1 1 5
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analysis o f  differences among years and study area sectors, egg-stage Mayfield daily 
nest success differed among years (F  2 . 2 4  = 2.62. P — 0.0931) but not among sectors and 
the interaction o f  these factors was not significant. Egg-stage daily success was greater 
in 1996 than in 1998 (Table 3.16).
Table 3.16. Neotropical migrant (NM) mean Mayfield daily nest success (SE) by 
nesting period and year on Barksdale Air Force Base, Louisiana (1996-1998)._________
N e s t i n s i 1 9 9 6 1 9 9 7 1 9 9 8
P e r i o d N  =  8 .  8 .  8 N  =  1 2 ,  1 2 .  1 2 N  =  1 3 .  1 2 .  13
E g g - s t a g e 0 . 9 6 6 0  ( 0 . 0 3 0 1 )  A 0 . 9 5 4 3  ( 0 . 0 1 4 8 ) 0 . 8 5 7 1  ( 0 . 2 6 0 0 ) °
N e s t l i n g - s t a g e 0 . 9 7 1 2  ( 0 . 0 2 3 8 ) 0 . 9 6 3 6  ( 0 . 0 3 2 2 ) 0 . 9 3 3 9  ( 0 . 0 8 9 1 )
F u l l - c y c l e
A. H. AH _______
0 . 9 7 0 6  ( 0 . 0 2 2 3 )  A 0 . 9 5 8 8  ( 0 . 0 1 3 6 )  A 0 . 9 3 2 5  ( 0 . 0 2 5 4 ) °
-  means with common letters within rows are not different (Z5 >0.10).
Full-cycle Mayfield daily nest success for NMs again differed among years in 
the same manner as in the analysis o f  years and plot types (Table 3.4). However the 
interaction between the factor of years and that o f study area sector was also significant 
(F  4 . 24 = 2.28. P = 0.0899) in the present analysis. I assessed this significant interaction 
between factors graphically (Hatcher and Stepanski 1994: Figure 3.6). Possibly greater 
success in the NE and SE sectors than in the SW sector in 1996 and greater success in 
the NE than in the SE or SW sector in 1997 are apparent (Figure 3.6). Further, it 
appears that full-cvcle daily success was greater in the SW than in other sectors in 1998. 
1 found that full-cycle daily success did not differ significantly among study area sectors 
in any year when I used a test for the simple effect o f plot type within each year 
(Hatcher and Stepanski 1994).
1 1 6
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Figure 3.6. Full-cycle M ayfield daily  nest success for 
N eotropical m igran ts (N M ) am ong study area sectors and 
years on B arksdale  A ir Force B ase. L ouisiana (1996-1998).
Habitat Association Guilds 
Forest Interior Species
As was the case in the previous analysis o f  year and plot type effects. I detected 
no interaction between factors for any parameter for ihe FI community. I also detected 
no differences among years for nestling-stage Mayfield daily nest success. Likewise. I 
detected no differences among study area sectors for any parameter but did detect 
differences among years for both egg-stage and full-cycle daily success. Both were 
greater in 1997 than in 1998 (Tables 3.5 and 3.17). However, in the present analysis 
with the factor o f study area sector substituted for that o f  plot type, full-cycle daily 
success was also greater in 1996 than in 1998 (Table 3.17).
I 1 7
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Forest Edge and Shrub-scrub Species
Unlike the results o f  the previous analysis, I detected no interaction between 
factors and no differences among years or study area sectors for FE and SS habitat- 
associated species.
Table 3.17. Mean Mayfield daily nest success (SE) for forest interior (FI) species by 
nesting period and year on Barksdale Air Force Base, Louisiana (1996-1998).______
N e s t i n s 1 9 9 6 1 9 9 7 1 9 9 8
P e r i o d N  =  6 ,  6 ,  7 N  =  1 1 .  1 2 ,  1 2 N  =  9 .  1 0 .  11
E g g - s t a g e 0 . 9 6 5 6  ( 0 . 0 2 2 9 )  AB 0 . 9 7 4 4  ( 0 . 0 2 4 1 )  A 0 . 8 1 7 3  ( 0 . 3 0 8 3 )  B
N e s t l i n g - s t a g e 0 . 9 7 6 9  ( 0 . 0 2 4 4 ) 0 . 9 7 5 9  ( 0 . 0 3 3 2 ) 0 . 8 8 5 1  ( 0 . 2 0 1 6 )
F u l l - c y c l e
A. H. AH  _______
0 . 9 7 0 8  ( 0 . 0 2 4 1 )  A 0 . 9 7 7 0  ( 0 . 0 2 3 9 )  A 0 . 8 7 3 6  ( 0 . 1 8 2 6 )  B
a. h .  a h  _  m e a n s  w ith  c o m m o n  le tte r s  w it h in  r o w s  a r e  n o t  d i f f e r e n t  (P > 0.10).
Area Sensitivity Guilds 
Forest-area Sensitive Species
I detected no interaction between factors and no differences among study area 
sectors for any parameter for forest-area sensitive species. However, not only did egg- 
stage Mayfield daily nest success differ among years in the same manner as previously 
reported (Tables 3.7 and 3.18). but both nestling-stage (F 2 . 2 1  = 3.02. P = 0.0704) and 
full-cycle (F  2 . 2 3  = 5.60. P = 0.0104) daily success also differed among years. All three 
were greater in 1996 than in 1998 (Table 3.18).
Forest-area Insensitive Species
As was the case for analyses o f plot type effects. I detected no interaction 
between factors for any parameter for the forest-area insensitive species guild. I also 
did not detect differences among years for egg- or nestling-stage Mayfield daily nest
I IS
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study area sectors (F 2. 13  = 2.79, P  = 0.0825) and was greater in the SW than in the SE 
sector (Table 3.19).
Table 3.18. Mean Mayfield daily nest success (SE) for forest-area sensitive species by 
nesting period and year on Barksdale Air Force Base, Louisiana (1996-1998).
Nesting
Period
1 9 9 6 1 9 9 7 1 9 9 8
N  =  8 .  7 ,  8 N =  1 2 .  1 2 .  1 2 N =  1 1 .  1 1 .  1 2
Egg-stage 0 . 9 6 8 8  ( 0 . 0 4 2 1 ) A 0 . 9 5 4 8  ( 0 . 0 3 4 8 )  ^ 0 . 8 4 8 8  ( 0 . 2 8 2 4 )  B
Nestling-stage 0 . 9 9 3 2  ( 0 . 0 1 1 5 ) A 0 . 9 6 2 8  ( 0 . 0 5 0 7 )  ^ 0 . 9 1 4 8  ( 0 . 1 1 4 6 ) B
Full-cycle
a  n  a h --------------
0 . 9 7 7 3  ( 0 . 0 2 8 2 ) A 0 . 9 6 2 9  ( 0 . 0 2 2 5 )  ^ 0 . 9 3 6 1  ( 0 . 0 3 1 3 )  B
a .  13. a b  _  means wjth common letters within rows are not different (P > 0 . 1 0 ) .
Table 3 . 1 9 .  Mean Mayfield daily nest success (SE) for forest-area insensitive species 
by nesting period and study area sector on Barksdale Air Force Base, Louisiana 
( 1 9 9 6 - 1 9 9 8 ) .
Mavfield Dailv Nest Success bv Studv Area Sector
Nestina Northeast Southeast Southwest
Period N =  7 .  8 .  8 N =  1 2 .  1 2 .  1 2 N = 1 2 .  1 2 .  1 2
Egg-stage 0 . 9 5 8 9  ( 0 . 0 2 4 1 ) 0 . 9 4 1 8  ( 0 . 0 2 9 7 ) 0 . 9 4 3 1  ( 0 . 0 4 1 9 )
Nestling-stage 0 . 9 4 2 2  ( 0 . 0 9 8 3 ) AB 0 . 9 3 9 3  ( 0 . 0 3 2 7 )  A 0 . 9 7 6 9  ( 0 . 0 2 7 5 ) °
Full-cycle
:-v n. ah----——- — vTi—
0 . 9 6 2 0  ( 0 . 0 1 6 0 ) 0 . 9 4 1 1  ( 0 . 0 2 4 0 ) 0 . 9 6 0 2  ( 0 . 0 3 5 1 )
a .  b .  a b  _  means comrnon letters within rows are not different (P > 0.10).
Species-level Analyses
I used the nonparametric Kruskal-Wallis test (Hollander and Wolfe 1973) to test 
for differences among study area sectors within species because species-level data 
commonly included missing values and lacked variance among years and sectors. I 
detected no differences in egg-stage. nestling-stage. or full-cycle Mayfield daily nest 
success among years or sectors for the majority o f species. I did detect differences in
119
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
one parameter among sectors for two species. Acadian Flycatchers and Hooded 
Warblers. We monitored flycatcher nests to known outcomes on study plots in only 
two sectors, the SE and the SW. We monitored Hooded Warbler nests to known 
outcomes on study plots in all sectors.
I detected no differences in egg-stage or full-cycle flycatcher Mayfield daily 
nest success among years but nestling-stage success differed among years in the same 
manner as previously reported (Table 3.9). Flycatcher nestling-stage daily success 
differed between study area sectors (X 2 = 2.92, d . f  = 1, P = 0.0877) and was greater 
than expected in the SE and less than expected in the SW sector (Table 3.20).
Table 3.20. Acadian Flycatcher mean Mayfield daily nest success (SE) by nesting 
period and study area sector on Barksdale Air Force Base. Louisiana (1996-1998).
M a v f i e l d  D a i l v  N e s t  S u c c e s s  b v  S t u d v  A r e a  S e c t o r
N e s t i n a N o r t h e a s t S o u t h e a s t S o u t h w e s t
P e r i o d N  = 0 .  0 .  0 N  =  3 .  2 .  3 N  =  6 .  6 .  6
E g g - s t a g e n o n e 0 . 9 3 6 3  ( 0 . 0 5 7 3 ) 0 . 9 7 3 6  ( 0 . 0 2 6 5 )
N e s t l i n g - s t a g e n o n e 1 . 0 0 0 0  ( 0 . 0 0 0 0 )  G 0 . 9 6 8 7  ( 0 . 0 2 2 3 )  L
F u l l - c y c l e
t ,  • _ _ _ . ___  _ r r .  -
n o n e 0 . 9 4 1 3  ( 0 . 0 5 5 8 ) 0 . 9 7 1 8  ( 0 . 0 2 3 9 )
°  = greater than, and L = less than, expected under the null hypothesis o f  no difference.
based on Wilcoxon (rank sum) scores.
We located Hooded Warbler nests in all years and on all but three plots, on all 
plot types (Chapter 2). We located no Hooded Warbler nests during the egg stage in 
1996. The number o f  egg-stage observation days for Hooded Warblers ranged from a 
low o f 0 in each year to 30 in 1997 and to 16 in 1998. Nestling-stage observation days 
for these warblers ranged from a low o f  0 in each year to 8.5 in 1996. to 32 in 1997. and
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to 8 in 1998. More than half (53.57%) o f  all Hooded Warbler nests were successful (15
o f 28).
I detected no differences among years in any parameter and no differences in 
egg-stage or full-cycle Mayfield daily nest success among study area sectors for the 
Hooded Warbler. However, study area sectors differed in nestling-stage success (x  2 — 
4.47. d . f  = 2 .P  = 0.1069), which was greater than expected on plots in the NE and less 
than expected on plots in the SE and SW sectors (Table 3.21).
Table 3.21. Hooded W arbler mean Mayfield daily nest success (SE) by nesting period 
and study area sector on Barksdale Air Force Base. Louisiana (1996-1998).
N e s t i n g
P e r i o d
M a v f i e l d  D a i l v  N e s t  S u c c e s s  b v  S t u d v  A r e a  S e c t o r
N o r t h e a s t S o u t h e a s t S o u t h w e s t
N  = 3 .  5 ,  5 N  =  4 .  6 .  6 N  =  3 . 4 .  5
E g g - s t a g e 0 . 9 5 5 5  ( 0 . 0 3 8 6 ) 0 . 7 5 0 0  ( 0 . 5 0 0 0 ) 0 . 8 9 5 8  ( 0 . 1 3 0 1 )
N e s t l i n g - s t a g e 1 . 0 0 0 0  ( 0 . 0 0 0 0 )  G 0 . 7 0 3 5  ( 0 . 3 5 3 1 )  L 0 . 7 3 3 3  ( 0 . 3 2 6 6 )  L
F u l l - c y c l e
t ; .  .1 _
0 . 9 8 4 1  ( 0 . 0 2 1 9 )
_ j  L  . " _____ . .
0 . 7 2 2 4  ( 0 . 3 5 7 4 ) 0 . 7 9 5 0  ( 0 . 2 7 7 8 )
c = greater than, and L = less than, expected under the null hypothesis o f no difference.
based on Wilcoxon (rank sum) scores.
D IS C U S S IO N  
R ational for A nalytical Progression and U se o f  Sim ple 2-factor A N O V A
Analytical progression from the full open-nesting community through the 
various subdivisions is intended to identify: (1) those guilds and/or species most 
responsible for differences detected for the entire community or (2) those which may be 
more sensitive to the variety o f forest conditions analyzed. My research hypothesis was 
that differences among types o f adjacent discontinuities, study area would exist, but it
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might aiso be expected that certain guilds and/or species might be more or less likely 
affected by these factors. I separated the primary response variable, full-cycle nest 
success, into the two biologically and ecologically differing components o f egg-stage 
and nestling-stage success to further discern the source of potentially differences. 
Significant differences can be restricted to one or the other nesting stage and not 
translated into the full-cycle parameter and still be potentially biologically or 
ecologically meaningful. Such restriction to one nesting stage may reflect differential 
pressures between stages (e.g.. different predator communities).
The inclusion of year as a prominent factor in simple 2-way ANOVA models is 
necessitated by the existence o f  expected and non-incremental temporal variation. In 
the measurement o f many systems this temporal factor is treated specially (i.e.. repeated 
measures) because the response variables measured on the system are expected to be 
correlated through time as is certainly the case with perennial plant growth. Such is not 
the case in the present study, as there is no expectation that forest bird reproductive 
success in one season will differ predictably from that in previous seasons. Therefore, 
repeated measures ANOVA are not incorporated: potential differences among years are 
o f intrinsic interest, and also as a factor that potentially interacts with the "treatment" or 
human-influenced factor.
The common practice o f restricting subsequent data analyses to temporal subsets 
of the data after differences between / among years are detected is not followed in the 
present study. This is because one o f the most desirable characteristics o f natural field 
studies is the very inclusion o f natural temporal variability. Further, biologically 
important differences among the factors o f primary interest should be detectable within
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this context. Finally, the use of 2-factor ANOVA allows for identification, o f  not only 
the factor responsible for detected differences, but also the presence o f potential 
interaction between factors. Therefore, I do not isolate the data to within years that do 
not differ because it is not necessary for the identification o f factors responsible for 
differences, and negates the possibility o f identifying interaction between factors. 
Differences among Years and Types of Adjacent Habitat Discontinuities 
Cavitv-nesting Community
Despite being less-than-expected under the null hypothesis in 1997 during both 
the nestling stage and full nesting cycle (Table 3.2). Mayfield daily nest success for the 
cavity-nesting community was extremely high during all stages, years, and on all plot 
types. High nesting success is a well-documented phenomenon for cavity nesters with 
associated evolutionary consequences (Nice 1957. von Haartman 1957. Cody 1966. 
Skutch 1966. Lack 1968. Ricklefs 1968. 1969. Martin 1991. 1992) that are outside the 
scope o f the current investigation. The lack o f  differences in cavity nester success 
among types o f  adjacent habitat discontinuity is not unexpected given their low rate o f  
depredation and associated use of highly protected nest sites. Cavity nester breeding 
success is thereby more likely limited by the availability o f nest sites than by the 
activity o f predators (von Haartman 1957, Brawn and Baida 1988). If cavity nester 
breeding success is affected by forest fragmentation, it is most likely mediated through 
effects on the durability and availability o f snags. Regarding snag durability. I was 
unable to relate the occurrence of cavity nest failures due to the loss o f cavity trees 
during strong storms to the differing types o f habitat discontinuities. Cavity nester 
responsiveness to forest management activities that either reduce or increase the
1 2 3
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availability o f  cavity-prone trees is well documented (Conner et al. 1975, Thomas et al. 
1979. Scott et al. 1980. Raphael and White 1984. Sedgwick and Knopf 1990, Stribling 
et al. 1990, Saab and Dudley 1998).
Open-nesting Community
The primary focus o f  this study was nest success o f  open-nesting forest species 
in relation to habitat characteristics on several scales. In the first half o f this chapter I 
focused on the local-scale influence o f the most common classifications o f  habitat 
discontinuities. The detection o f  differential influences on nest success by these 
discontinuity types was rare and is potentially related to the relative uniformity of 
abruptness among these edge types (Figure 3.1). The abruptness o f these forest / 
discontinuity interfaces results in a lack o f characteristic edge vegetation and reduction 
in potential nesting sites for forest birds (Hansson 1983, Anglestam 1986) and thus a 
concurrent low level-of-reward expectation by nest predators (Rudnicky and Hunter 
1993). Conversely, higher predation rates at abrupt edges has also been suggested 
(Bider 1968. Ratti and Reese 1988), however a test using artificial nests found no 
difference in predation rates within gradual and abrupt edges between forest and 
harvested areas in Pennsylvania (Yahner et al. 1989). Regardless, this debate is at best 
peripheral to the present study. It is important to note that my intention in this chapter 
was not to evaluate edge types at this fine scale, but rather to evaluate potential 
influences o f  discontinuity types on nest success in adjacent mature forest. Despite the 
potential for little fine-scale structural difference among plots adjacent to the 
discontinuities examined at present, differences with regard to both wider-scale predator 
use and forest management considerations certainly exist.
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Detection o f  differences in nest success among differing types o f habitat 
discontinuities was most prominent at the species level. However, only two species, the 
Northern Cardinal and the Kentucky Warbler, o f  the 12 species represented by 20 or 
more nests (Table 2.6) had such differences. The results for these two species are 
interesting for several reasons, but primarily because these species differ in every guild 
classification assessed in this study. Each belong to different migratory (Table 2.1). 
habitat association (Table 2.6). and forest area sensitivity (Table 2.6) guilds.
Cardinals and Kentucky Warblers both had lower daily nest success on plots 
adjacent to natural gas wells than on plots adjacent to other discontinuity types (Tables 
3.10 and 3.11). albeit within different nesting stages. Natural gas wells are the only 
non-linear and permanent habitat discontinuities evaluated in this study. The only other 
such discontinuities in existence on the East Reservation o f BAFB are those 
surrounding equipment sheds and natural gas compressors. Though these are far fewer 
in both number and prominence, it is possible that they too influence nest success for 
these species in a negative fashion. Reasons why this particular type o f discontinuity 
should negatively affect these two species despite their differences in habitat association 
and forest-area sensitivity are at best unclear.
Perhaps the most interesting aspect o f  the differences in daily success detected 
for these two species among habitat discontinuity types is related to each species' 
apparent attraction to areas surrounding natural gas wells, described in Chapter 2. 
Though we located most cardinal nests adjacent to natural gas wells, proportions across 
the range o f discontinuities were relatively similar (Table 2.9). We located more than 
twice as many Kentucky Warbler nests adjacent to natural gas wells than to pipeline
1 2 5
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corridors and access roads (Table 2.9). Kentucky Warbler nest success was lower on 
these well-adjacent plots and this situation is similar to what has been termed an 
"ecological trap” by many researchers (Gates and Gysel 1978. Ratti and Reese 1988. 
Heske et al. 1999).
An interesting and possibly important difference between the responses o f 
cardinals and Kentucky Warblers to type o f adjacent habitat discontinuity is related to 
daily nest success on plots adjacent to recent timber harvests. Cardinal success was less 
than expected, and Kentucky Warbler success was greater, on such plots (Table 3.10 
and 3.11). This difference in response is again not unexpected because these species 
belong to different habitat association guilds. However, while the cardinal's response is 
consistent with regard to the direction o f influence exerted by discontinuities based on 
their relative shapes and spatial extents, the Kentucky W arbler's is not. This result for 
the Kentucky Warbler is the opposite o f that found for artificial ground nests by Yahner 
and Mahan (1997). where disturbance o f nests near clearcuts was greater than that near 
roads.
The cardinal, an IE species (Table 2.6). had daily success that was less than 
expected on plots adjacent to the relatively large (especially in the case o f recent timber 
harvests) nonlinear habitat discontinuities (Table 3.10). They were more successful on 
plots adjacent to pipelines and roads; these results surprised me (Table 3.10). Likewise, 
the FI Kentucky Warbler (Table 2.6) was more successful during the nestling stage on 
plots adjacent to recent timber harvests (Table 3.11), and their success was less than 
expected on plots adjacent to natural gas wells (Table 3.11). One difference between
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these particular discontinuity types is their relative permanence; this may affect nest 
success in some way.
By way o f  summary for the Kentucky Warbler, its nestling-stage daily success 
on all plot types except those adjacent to natural gas wells was 100% (Table 3.11). 
Additionally, two final points that were not prominent in the results due to the 
insignificance o f  the differences may nonetheless be biologically important. Kentucky 
Warbler egg-stage daily success on plots adjacent to pipeline corridors was both 
relatively low and highly variable (Table 3.11). Also, in addition to statistically lower 
nestling-stage success on plots adjacent to natural gas wells, their full-cycle daily 
success was lowest on plots adjacent to pipeline corridors (Table 3.11).
Among guilds, nest success o f those species associated with FE and SS habitat 
differed among discontinuity types; though interpretation o f these differences was 
complicated by a significant interaction with the factor o f year (Figure 3.2 and Table 
3.6). Within individual years there was a highly negative influence o f access road 
adjacency on nest success for FE and SS species in 1997 when compared to the 100% 
success o f such nests adjacent to pipeline corridors (Table 3.6). However, though the 
number of plots (i.e.. replications) was the maximum possible within a single year (N = 
3) for each parameter, these were extreme values. The estimate for nests on pipeline- 
adjacent plots is based on only five nests observed for a total of 27 days with zero 
failures. Contrasted with the estimate for nests on access road-adjacent plots, based on 
17 nests observed for a total o f 61.5 days with seven failures, the presence o f a 
significant difference is both easily understood and potentially suspect.
1 2 7
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Results for this guild were less extreme in 1998, when between 12 and 22 nests 
were observed for between 53.5 and 78 days during the nestling stage on each plot type. 
As was the case with species-level differences, this result might be considered 
counterintuitive given the habitat preferences that define this guild. Though not 
explanatory o f  the lack o f differences for other guilds among discontinuity types, 
perhaps the fact that some forest birds are attracted to forest edge and shrub-scrub 
habitat has no relation to the relative suitability o f such areas for reproduction.
Differences among Years
Including the cavity-nesting community, six o f  the eight different groupings 
tested had differences in Mayfield daily nest success among years (Tables 3.2 through
3.5. 3.7, and 3.8). Thus, it was somewhat surprising that only one species, the Acadian 
Flycatcher, differed in daily nest success among years (Table 3.9). The fact that we 
located flycatcher nests on only four plots and half o f  the plot types (Table 2.9) reduced 
both the scope o f the test for differences among plot types and the number o f 
replications involved in all tests regarding the flycatcher. Flycatcher daily nest success 
was consistently lowest in 1998 for each parameter and their nestling-stage success was 
greater than expected in 1997 and less than expected in 1998 (Table 3.9).
The open-nesting community as a whole had consistently lower daily success 
within each nesting period in 1998 than that in 1996 and 1997 (Table 3.3). It is then not 
surprising that NM. FI. and both forest-area sensitive and insensitive species guilds 
were all less successful during one or more nesting period, in 1998 than in 1996 and/or 
1997 (Tables 3.4. 3.5. 3.7. and 3.8). All o f  these groupings, except for that o f the forest- 
area sensitive guild, differed in daily nest success for the full nesting cycle such that
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success in 1998 was less than in one or more o f  the other breeding seasons (Tables 3.4.
3.5. and 3.8). Additionally, during the egg stage, daily nest success was less in 1998 
than in 1997 for FI species (Table 3.5) and less in 1998 than in 1996 for forest area 
sensitive species (Table 3.7). Lastly. Mayfield daily nest success did not differ among 
years for temperate resident (TR) and forest edge (FE) and shrub-scrub (SS) habitat- 
association guilds. The general pattern is that the guilds composed o f the most 
specialized (i.e.. with regard to cavity availability, migratory strategy, contiguous forest 
habitat association, and forest-area sensitivity) species suffered lower daily nest success 
in 1998 than in other years (Tables 3.2, 3.4. 3.5. 3.7. and 3.8).
The consistency of these results for the Acadian Flycatcher, full open-nesting 
community, and the aforementioned guilds is most likely a result o f the variation in 
precipitation in the West Gulf Coastal Plain 1997 and 1998. Though certainly not a 
planned or controlled factor in this study, these two breeding seasons encompassed far 
greater than normal variability in this important environmental parameter. Rainfall was 
plentiful in 1997 but scarce in 1998 (Figure 3.7).
In 1997. the National Weather Service Office (NWSO) in nearby Shreveport.
LA reported that the month of April was the second wettest on record with 30.3 cm of 
rainfall. 400% o f  normal (Ross 1997a). The period from January to April o f  1997 was 
also the second wettest on record (Ross 1997a). This pattern continued into May when 
the Shreveport Hydrologic Service Area (SHSA) rainfall was 50% above normal for the 
month though it only occurred during the first week (Ross 1997b). June rainfall was
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normal to slightly above normal in 1997 (Ross 1997c). Finally, though July rainfall was 
below normal, it was also the first month since June o f 1996 (13 months) in which no 
river gauging stations in the area rose above flood stage and area farmers were 
expecting near record harvests (Ross 1997d).
These 1997 reports from the NWSO and SHSA stand in stark contrast to the 
same from 1998. when the Shreveport NWSO reported the second driest May on record 
with only 0.38 cm o f rainfall (Ross 1998a). Though torrential rainfall (between 25.4 to
35.6 cm) occurred over parts o f southwest Arkansas and eastern Texas on 28 and 29 
May (Ross 1998a). BAFB received none (pers. obs.). In June, rainfall totals for the 
region averaged about 1 /4th of normal and the SHSA reported moderate to severe 
drought conditions (Ross 1998b) as indicated by the Palmer Drought Severin' Index 
(PDSI. Figure 3.8).
This meteorological index relates long-term drought severity by combining past 
and present groundwater conditions and is not sensitive to short-term, monthly 
departures from prolonged wet or dry periods (Blake et al. 1989). This index ranges 
from -6 to +6 in general, with values outside this range very rare. Values near 0 are 
generated during months in which groundw'ater levels are near normal; positive values 
indicate a surplus and negative values indicate drought conditions. PDSI values 
differed among years (F  2 .8 = 15.16./* = 0.0019) but not among months (F  4 . g = 0.21. P 
= 0.9268). Mean PDSI for the period between April and August 1996 was 0.45. 
indicative o f a 'norm al' summer for the region. The summer o f 1997 was identified as 
an extremely wet season with a mean PDSI o f  4.86. A moderate drought occurred in 
the summer o f  1998. and the mean PDSI was -2.40.
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Figure 3.8. Palma- ckougit severity index 
(PDSI) by morth and year for the region 
surrounding Barksdale Air Force Base; 
Louisiana (1996-1998).
The Palmer Moisture Anomaly Index (PMAI). on the other hand, is a measure 
of the current departure from normal moisture conditions (Figure 3.9). This index can 
respond to above normal precipitation for a month despite the presence of longer-term 
drought conditions (Blake et al. 1989). The maximum ranges and definitions for values 
are the same as for the PDSI. PMAI values also differed among years (F  2 .8 = 6.21. P = 
0.0236) but not among months ( F 4 .8 = 1-66, P = 0.2512). Mean PMAI for April 
through August 1996 and 1997 were 1.86 and 1.56. respectively, indicative of 
moderately wet summers. The mean PMAI o f -2.40 for 1998 is again indicative o f  a 
moderate drought.
Both o f  these indices have been correlated with annual variation in abundance o f 
long-distance migrants in Wisconsin and Michigan (Blake et al. 1989). While the affect
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Figure 3.9. Palmer moisture anomaly index 
(PMAI) by month and year far the region 
surrounding Barksdale Air Force Base. Louisiana 
(1996-1998).
of drought on nesting success has not been explicitly examined. I suggest from the 
present results, that a negative influence exists. Though not measured in the present 
study, the most obvious link between drought and nesting success is its potential 
influence on availability o f food for nestlings. Daily success during the nestling stage 
was higher than during the egg stage in 1997 for all open nesters (Table 3.3) and every 
guild tested (Tables 3.2. through 3.5, 3.7, 3.8, 3.16. 3.17. and 3.18). This was also the 
case in 1996 and 1998. excepting only tests for the full open-nesting community (Table
3.3) and forest area-insensitive species (Table 3.8). Most interesting, with regard to 
nest success during the egg stage in 1998. are the particularly low values recorded 
during the egg stage for the Neotropical Migrant (Table 3.4), forest interior (Table 3.5).
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and forest area-sensitive (Table 3.7) species guilds. There is no evidence that nestlings 
suffered from lack o f  food in 1998.
Drought-induced changes in food availability might, however play a role in the 
relative severity o f the most common cause o f failure detected in this study. It is 
possible that predation pressure increases on bird nests during drought. Compared to all 
other values, nest success in the edge-adjacent portion o f  study plots was aberrantly low 
during the egg stage in 1998 (Figure 3.4). If incubating birds must leave the nest more 
often and/or for longer periods to meet their own water requirements during times o f 
drought conditions, nests may be more susceptible to depredation. Additionally, if 
predators spend more time searching for incubating adults on the periphery o f  forest 
patches during drought conditions, bird nests located in edge habitats might suffer 
higher predation rates.
Lack o f  D ifferences betw een R ecently Burned and U nburned Plots in 1998
In light o f the unfortunate timing o f the prescribed burning conducted during the 
winter o f  1997 / 1998. the presence o f significant differences in nest success among 
years is somewhat troubling. Had it been possible to apply this "treatment’' within the 
context o f the study's design, tests o f this factor and possible interactions could have 
been integrated. In the absence of such integrated analyses, the lack of obvious 
differences in daily nest success between unbumed and burned plots in 1998 (Table 
3.12) is potentially exculpatory in this regard. Nine o f 14 comparisons had numerically 
greater success on burned than on unbumed plots: this included the only guild for which 
the / ’-value approached significance. Thus if prescribed burning influenced overall 
success in 1998; it did not reduce success. Furthermore, despite equal searching effort
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among plots, we located more nests (23.75 vs. 18.38) on burned than on unbumed plots 
and White et al. (1999) located 224 nests on burned and only nine nests on unbumed 
plots. Therefore, at minimum, there is no evidence that birds are discouraged from 
nesting on recently burned plots.
D ifferences in D aily Success between Edge and Interior S tudy Plot Portions
This portion o f  the analyses served to further elucidate the differences detected 
in daily nest success among years of the study. I determined that the decrease in daily 
success detected in 1998 did not occur on the interior portions o f  the study plots. Thus 
while the drought o f 1998 was detrimental to overall daily nest success, its effect was 
concentrated on those individuals nesting on the periphery o f  forest patches. Because I 
also found higher variation in estimates o f daily nest success for edge portions than for 
interior portions across all years. I suggest that these habitats are. in general, riskier 
places to nest than are forest interior habitats. These findings not only provide support 
for my research hypothesis o f lowered success nearer habitat discontinuities, but also 
show that stressful environmental conditions play a role in "edge effects''. Further, by 
separating daily success into that occurring during the egg and nestling stages. I was 
able to show' that these "‘edge effects" were restricted to the incubation period. I am 
unable to find examples o f  comparable analyses in the literature, though Lind (1998) 
also found higher variation in daily nest success among edge than among interior plots. 
Nest Success D ifferences am ong Years and Study A rea Sectors
Analyses o f  differences among years in Mayfield daily nest success with the 
factor of sector substituted for that of plot type resulted in only slightly different results. 
More nesting periods differed for NM and forest-area sensitive species (Tables 3.16 and
1 3 5
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3.18). a year that was intermediate in the previous analysis became significantly 
different for FI species (Table 3.17). and FE and SS species no longer interacted or 
differed among years. With only these three exceptions, differences among years in the 
analysis of plot types were identical to those in the analysis o f  differences among study 
area sectors (Tables 3.2 through 3.9 and 3.14 through 3.20). The consistency in these 
results, while not surprising, is supportive o f the notion that these differences are real.
The only significant differences among sectors were for the full open-nesting 
community (Table 3.14). forest-area insensitive species (Table 3.19). Acadian 
Flycatchers (Table 3.20). and Hooded Warblers (Table 3.21). In support o f my research 
hypothesis, daily nest success during one or more nesting period was greater in the NE 
sector than in one or more o f the others for the full open-nesting community (Table 
3.14) and the Hooded Warbler (Table 3.21). Lastly, because the only sectors in which 
we located Acadian Flycatcher nests (the SE and SW sectors) did not clearly differ in 
degree o f fragmentation (Table 3.13), their differential success (Table 3.20) shed no 
light on this hypothesis.
It is difficult to relate these results to the literature because the present study is 
unique with regard to the use o f community-wide nest success data in conjunction with 
forest fragmentation / configuration parameters at a local geographic scale. Studies in 
which researchers made the most extensive use o f  forest fragmentation / configuration 
indices to discern differences in bird-related parameters were investigations of species' 
presence (Drolet et al. 1999. Villard et al. 1999) or abundance (McGarigal and 
McComb 1995. Flather and Sauer 1996) or species richness (Freemark and Merriam 
1986. Askins et al. 1987) at large geographic scales. Researchers examining
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reproductive indices in relation to forest fragmentation have generally made less 
extensive use o f  these indices and assessed species-level responses.
Most commonly, researchers used one or a few broad descriptive fragmentation 
parameters (e.g.. patch size, % core area, contiguity, edge density, and/or interior-to- 
edge ratio) to categorize widely separated forest tracts (Gibbs and Faaborg 1990. 
Pomeluzi et al. 1993, Donovan et al. 1995, Hoover et al. 1995, Robinson et al. 1995. 
Van Horn et al. 1995. Gale et al. 1997, Burke and Nol 1998, Weinburg and Roth 1998. 
Friesen et al. 1999, Pomeluzi and Faaborg 1999. Roberts and Norment 1999). Most 
researchers used pairing status to index reproduction (Gibbs and Faaborg 1990. Van 
Horn et al. 1995. Gale et al. 1997. Burke and Nol 1998, Friesen et al. 1999) and in all 
but three studies (Robinson et al. 1995, Van Horn et al. 1995, Pomeluzi and Faaborg 
1999). they examined this parameter in relation to size o f forest fragment only. 
Additionally, most studies were o f  single, or only a few. species (Gibbs and Faaborg 
1990. Pomeluzi et al. 1993. Donovan et al. 1995. Hoover et al. 1995. Van Horn et al. 
1995. Gale et al. 1997. Burke and Nol 1998. Weinburg and Roth 1998, Friesen et al. 
1999. Pomeluzi and Faaborg 1999, Roberts and Norment 1999).
Pomeluzi et al. (1993) concluded that Ovenbirds fledged more young in eastern 
Pennsylvania and Roberts and Norment (1999) concluded that Scarlet Tanagers 
(Pircingci olivctcea) did likewise in western New York in larger forest fragments than in 
smaller ones. Gibbs and Faaborg (1990) reported that more male Ovenbirds. but not 
Kentucky Warblers, paired successfully in large forest tracts than in isolated fragments 
in central Missouri. Gale et al. (1997) reported no difference in the pairing success of 
Worm-eating Warblers between large and small forest tracts in southwestern
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Connecticut. Burke and Nol (1998) reported that Ovenbird pairing success increased 
significantly with increasing woodlot core area in southern Ontario. Freisen et al. 
(1999) reported that W ood Thrushes paired equally well in all fragments, which ranged 
from 3 to 12 ha in size in southwestern Ontario. Van Horn et al. (1995) reported that 
Ovenbird pairing success was highly correlated with total forest area, edge-to-interior 
ratio, and % forest cover within a 5 km radius, combined in north-central Missouri.
Researchers assessed actual nest success in relation to size o f forest fragment in 
only five o f these studies, and three o f these were o f  single-species. More Wood 
Thrush nests were successful in larger forest patches (>100 ha) than in smaller ones (< 
80 ha) in southeast Pennsylvania (Hoover et al. 1995). More Wood Thrush nests were 
successful in a single larger forest tract than in smaller ones in northern Delaware 
(Weinburg and Roth 1998) and Ovenbirds were more successful in contiguous than in 
fragmented landscapes in central Missouri (Pomeluzi and Faaborg 1999). The latter 
study included the parameter of % forest within 10 km. which also positively influenced 
Ovenbird nest success (Pomeluzi and Faaborg 1999). Nest failure was higher for 
Ovenbirds. Red-eyed Vireos. and Wood Thrushes in fragments than in contiguous 
forests in two midwestem regions (Donovan et al. 1995). Finally. Robinson et al.
(1995) related greater community-wide nest success to higher % forest cover within 10 
km across a wide geographic scale in the Midwestem U. S. Thus, though none o f  these 
studies are directly comparable to the present one. the general pattern is o f  a negative 
influence o f forest fragmentation on nongame bird reproduction. My results for the full 
open-nesting community (Table 3.14), forest-area insensitive species (Table 3.19). and 
Hooded Warbler (Tables 2.1, 2.6, and 3.21) follow this general pattern.
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CHAPTER 4. NEST-LEVEL ANALYSES 
INTRODUCTION
The differences between artificial nest experiments and natural nest studies 
involve much more than questions o f  realism. They are. in fact, illustrative o f a basic 
dichotomy in the field o f scientific inquiry. Experiments involve system perturbations 
(i.e.. treatments) applied by the experimenter and responses compared with those within 
presumably identical systems, in which only the treatments o f  interest are absent. 
Ideally, the experimenter succeeds in controlling all factors in both systems. However, 
the laboratory is the only place where this is at all possible. Statistical hypothesis 
testing is well matched to designed and controlled experiments but is concomitantly 
somewhat removed from the realities o f  natural systems. Artificial nest experiments are 
compromises between control and reality and thus suffer criticism from both directions.
Observational (e.g.. natural nest) studies occupy the opposite end o f the 
spectrum from laboratory experimentation (Diamond 1986). Increased realism is 
attained at the expense o f both researcher control and applicability o f  statistical 
hypothesis testing. Although researchers should incorporate principles o f experimental 
design in both the planning and analysis stages o f observational studies (James and 
McCulloch 1985). the use o f statistical testing in observational studies is sometimes 
questioned. Nonetheless, the majority o f  our knowledge o f birds has resulted from 
observational studies (James and McCulloch 1985). In most observational bird / habitat 
studies the response variables are bird or nest-centered measures compared among 
existing broader-scale habitat conditions, which the observer (as opposed to 
experimenter) did not administer. Study plots (i.e., areas o f habitat) in certain
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conditions expected to arise after vegetative manipulation serve as analogs o f  the 
homogeneous experimental material used in the laboratory. Researchers commonly 
refer to these areas o f  habitat as treatments and often compare them to areas that lack 
the “treatment", referred to as “controls".
However, in observational field studies nothing is actually controlled, instead 
comparisons are made among areas (or nests) that differ in measurable characteristics, 
with the assumption that these characteristics are. if not the only, at least the overriding 
factors that differ. Field researchers take great care in these studies to compare 
responses within areas that are as homogeneous as possible with regard to these 
uncontrollable factors, and that are subject to the same uncontrollable environmental 
fluctuations. Commonly, all uncontrollable but measurable factors are compared 
among “treatments" (i.e.. plots or areas) with the intention o f demonstrating the desired 
homogeneity among plots or areas. The current study is observational and true 
experimental control is not attainable.
These differences between experiments and observational studies are important 
and cannot be ignored. In analyses where plots are experimental units and nests within 
plots are sampling units, sound statistical comparisons among habitat conditions can be 
made and these methods should be employed where possible. Researchers measure 
many parameters o f  interest at the level o f the individual nest. Individual nests are not 
in identical habitats, especially at the microhabitat scale. Each is subject to somew'hat 
different environmental, both biotic and abiotic, factors. For some analyses, this 
individual nest-based variation is o f  interest and cannot be evaluated with plot-level 
analyses. In these instances, the nest itself is indisputably the item whose response is of
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interest although it is, just as certainly, the plot or forest patch that is solely subject to 
management. Thus an approach that combines techniques, addressing both items o f  
interest seems appropriate. A real value o f analyzing data in more than one manner is 
the possible identification o f  general patterns at different scales that, provided the 
results are not contradictory, serve to strengthen the validity o f  conclusions (Johnson 
1981). In this chapter. I assess and use nest-centered analyses to further explore factors 
that may affect the success o f  open-constructed nests on BAFB.
O bjectives and R esearch H ypotheses
Objective 1 o f Chapter 4 is to determine whether same-plot events o f nest 
predation are independent o f  one another. I hypothesized that predation is sufficiently 
random within study plots for nests to be treated as independent response units. 
Objectives 2 and 3 are to assess whether Mayfield daily nest success differs between the 
egg and nestling periods and whether success varies temporally during the nesting 
season, respectively. I hypothesized that both phenomena occur. Objective 4 is to 
assess nest microhabitat parameters as related to nest placement and nest success. First. 
I assess whether microhabitat differences existed between actual nest locations and 
random points in the same habitat. I then compared these parameters among categorical 
nest fates. Lastly. I tested for differences in Mayfield daily nest success among 
categories o f nesting substrate and nest cover. I hypothesized that differences would 
exist in each instance. Objective 5 is to determine whether daily success differed 
between interior and edge portions of study plots at the species level. 1 hypothesized 
that they would.
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METHODOLOGY 
Field Methods
Nest Success and Geographic Positioning
We located and monitored nests as described in Chapter 1 and in accordance 
with suggestions proffered by Martin and Geupel (1993) and Ralph et al. (1993). I used 
the Mayfield method (1961. 1975) to calculate daily nest success. We monitored nests 
every 2 to 4 days and recorded instances o f nest failure to have occurred at the midpoint 
between current and previous nest checks (Mayfield 1961. 1975). Once activity ceased 
at each nest, we recorded the location with a Trimble geographic positioning system. 
We were able to record by latitude and longitude, the location o f 656 o f  the 657 open- 
constructed nests monitored to known outcomes. I used data collected simultaneously 
by a known and fixed-location base station for differential correction o f  nest locations.
I thus acquired positional accuracy to within ca. 3 m for nest locations, and entered 
these data in a geographic information system. I used Arcview software (ESRI 1996) to 
overlay nest locations onto a landscape feature coverage layer that we digitized from 
aerial photos and ground-truthed forest stand maps created by Bruce Holland, the 
BAFB forest manager.
Nest Microhabitat Measures
I characterized nest-centered microhabitat for each nest as described in Ralph et 
al. (1993) with modifications. To avoid nest disturbance. I made all habitat 
measurements after nests had either failed or successful (i.e.. fledged young). I 
recorded nest height, and distance and direction from the main stem o f the supporting 
plant. I estimated % vegetative cover within 1 m o f each nest from each o f  the four
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cardinal directions and above and below, I then averaged these values and converted 
cover estimates to categorical variables. I divided nests into 3 cover categories for 
concealment analyses; I defined low nest cover as < 15%, medium cover as >15% and < 
35% and high cover as > 35% based on the resultant nearly equal sample sizes. I used 
natural breaks in the data (which corresponded with reported preferences among many 
species (see Ehrlich et al. 1988)) to divide nests into four height categories for analyses 
o f differences among vertical strata. Ground nests were those built below 0.3 m. shrub 
nests were those between 0.3 and 3.3 m, midstory nests were those between 3.4 and 
12.3 m. and canopy nests were those built more than 12.3 m above the ground. For 
each nest and a random point in the same habitat (located by pacing a random distance 
between 10 and 50 m along a random azimuth from each nest) I recorded species, 
diameter at breast height (dbh). and overall height o f the supporting (or. for random 
points, the nearest) plant. I used a sighting tube (James and Shugart 1970) to record % 
ground litter, and ground, shrub, midstory, and canopy cover within a 2 m-radius 
cylinder centered on each nest (or point).
Data A nalysis
I used Poisson analysis (Sokal and Rholf 1995) to assess temporal independence 
among nests. I assessed the temporal distribution o f predation events separately for 
each plot within each year. Because we recorded the midpoints between nest checks as 
the day o f predation events, estimates o f same-plot concurrent depredation may be 
inflated. This approach resulted in a conservative assessment o f temporal independence 
among nests and bolstered the significance o f conclusions of temporal independence. 
Plot / year combinations in which the distribution o f depredation events did not fit the
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Poisson distribution were further assessed by examining the species, nest stage, and 
relative heights and horizontal positions within the study plot, o f  individual nests in 
question. If the nests in question were similar in appearance, stage, and vertical and 
horizontal location within the vegetation. I concluded that depredation events were 
likely not independent.
I used the program CONTRAST (Sauer and Williams 1989) to test for 
differences in daily nest success between the egg and nestling stages and between nests 
initiated before and on or after 1 June. I analyzed these data for the entire open-nesting 
community, for each migration, habitat-association. and area-sensitivity guild, and 
within individual species. I tested for differences in nest-centered microhabitat 
parameters between actual nest locations and random points in the same habitat with 
ANOVA. I also used ANOVA to test for differences in the nest-centered microhabitat 
parameters among nest locations. I then tested for differences in the nest-centered 
microhabitat parameters among categorical nest fates. I used arcsine-transformation for 
all percentage data prior to inclusion in ANOVA models to prevent variances from 
being functions of their means (Sokal and Rholf 1995).
I used CONTRAST (Sauer and Williams 1989) to test for differences in 
Mayfield daily nest success among nest location strata and categories o f nest 
microhabitat parameters for guilds and species. To further explore the differences in 
Mayfield daily nest success between interior and edge plot portions for the full open- 
nesting community in Chapter 3. I used CONTRAST (Sauer and Williams 1989) to test 
for differences at the species level. As in Chapter 3 ,1 used the distance that divided all 
located nests evenly (i.e., 62.75 m) to divide study plots into edge and interior portions.
144
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
RESULTS
A ssessm ent o f  Independence am ong N ests
More than one nest was depredated on the same plot within the same 2-4 day 
period within 19 plot / year combinations. These consisted o f  two nests depredated on 
the same plot within the same 2-4 day period in 14 instances, three nests in 5 instances 
and five nests in 1 instance. Only 7 o f  32 goodness-of-fit tests did not conform to the 
Poisson distribution (P < 0.10). Thus temporally clumped predation may have occurred 
in 2 o f the 14 instances o f  two predation events, and in all five instances o f > 2 
predation events on the same plot in the same year within the same 2-4 day period. 
Predation events were temporally independent in 25 o f 32 plot / year combinations.
O f the seven instances o f temporally non-independent depredation, two occurred 
in 1996. On one plot, a White-eyed Vireo and two Carolina Wren nests were 
depredated within the same 2-4 day period: all were in the nestling stage. The vireo 
nest was built 1.7 m up in a blackjack oak (Ouercus marilanclica) sapling in the 
southeast com er o f the study plot. One wren nest was built in the leaf litter below a 
fallen branch in the south-central portion o f the plot, and the other was built 0.2 m high 
in pine straw litter on a dirt mound in the northeast comer o f the plot. These wren nests 
were 332 m from one another horizontally and the distance between the vireo nest and 
the nearest wren nest was roughly another 294 m. Their vertical separation was much 
less, and the two wren nests would obviously fit within the same basic search image 
(Martin 1988a. b. Ricklefs 1989) for a given predator. In keeping with my conservative 
approach and despite their relatively wide horizontal separation. I do not consider the 
depredation o f  these wren nests as independent.
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On another plot in 1996, a Carolina Wren and a Red-eyed Vireo nest were 
depredated during the same 2-4 day period; the nest stages were different. The wren 
nest was built 0.5 m high in a compartment on a small wooden storage building and the 
vireo nests was built 5.4 m high in a flowering dogwood (Cornus florida) tree. These 
nests were quite different in appearance, nesting stage at depredation, vertical location, 
and nesting substrate and were separated by 284 m horizontally. I conclude that 
different predators were likely responsible for these events and that depredation o f these 
nests was independent.
Predation events on three plots were potentially non-independent in 1997. On 
one plot, a Kentucky Warbler and a Northern Cardinal nest were depredated within the 
same 2-4 day period: nesting stages were different. The warbler nest was built at the 
base o f a French mulberry (Callicarpa americana) and the cardinal nest was built 3.5 m 
high in a hawthorn (Crataegus spp.). These nests were quite different in appearance, 
stage o f depredation, vertical location, and nesting substrate. They were separated by 
193 m horizontally. I conclude that different predators were likely responsible and 
predation events at these nests were independent.
On another plot in 1997. a Northern Cardinal nest and two Blue-gray 
Gnatcatcher (Poliopiila caerulea) nests were depredated within the same 2-4 day period 
during the same nest stage. The cardinal nest was built 6m high in a flowering 
dogwood tree and the gnatcatcher nests were built in American elm ( Ulmus americana) 
and sweetgum (Liqiudambar styraciflua) trees at 28 and 14 m high, respectively. The 
cardinal nest was 179 m from the nearest gnatcatcher nest, while the gnatcatcher nests 
were 286 m distant from one another, horizontally. Because the gnatcatcher nests were
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obviously similar in appearance and high vertical location and perished during the same 
nest stage. I conclude that the gnatcatcher nests were not independent with regard to 
predation events.
On the 3rd plot with potentially non-independent depredation in 1997. an Eastern 
Wood-pewee nest built 16m high in a loblolly pine (Pinus taeda) tree was depredated 
during egg-laying. This nest was dissimilar in height, stage, and appearance from the 
others depredated within the same 2-4 day period. These others, a Northern Cardinal 
nest built 0.7 m high in a vine tangle and a Hooded Warbler nest built 0.7 m high in a 
Nuttall oak (O. nuttallii) sapling, were depredated during incubation. Though these 
nests were 139 m from one another, they are similar enough in appearance to fit the 
same broad search image (Martin 1988a, b. Ricklefs 1989) o f a given predator. Thus. I 
conclude that these events were not independent.
The temporal distribution o f predation events on two plots was potentially non- 
independent in 1998. On the plot with the most extreme potential for non-independence 
among predation events, five nests o f  four different species were depredated within the 
same 2-4 day period. Among these, one was a Pine Warbler nest built 22 m high in a 
shortleaf pine and the other nests were built between 2.1 and 4 m high. Among these 
four, one was an Indigo Bunting nest built 2 m high in an oak (Ouercus spp.) sapling 
290 m distant from the nearest o f  the others across a clearcut. The three remaining 
nests were those o f a Carolina Wren and two Northern Cardinals; the cardinal nests 
were 2 1 2 m from one another and one was only 52 m from the wren nest. Despite 
differences in nesting stage and general appearance o f these latter two nests. I conclude 
that it is possible that they were not independent with regard to depredation. This
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conclusion is due primarily to their horizontal and vertical proximity. Additionally, two 
Summer Tanager nests were depredated during the same nesting stage within a different 
2-4 day period, however these nests were built 518 m distant from one another across a 
clearcut. Therefore. I conclude that it is unlikely that the same predator depredated both 
nests, despite their similar appearance, nesting stages, and vertical locations.
On another plot in 1998. three nests were depredated during two separate 2-4 
day periods. In each instance, two nests of the same species. Kentucky Warblers and 
White-eyed Vireos. perished during the same nesting periods. These pairs o f nests were 
built at similar heights and in similar vegetation structures. The warbler nests were 160 
m distant from one another and the vireo nests were 319 m distant from one another. 
Despite the relatively large horizontal distance between the vireo nests and in keeping 
with my conservative approach. I conclude that the same predator could have 
depredated each pair o f  nests.
In summary. I found that pairs o f  nests similar in appearance and location were 
depredated within the same 2-4 day period in five instances. In 1996. non­
independence was possible for one pair from among 117 nests. In 1997. the same 
predator may have depredated two pair from among 297 nests. In 1998, three pair from 
among 243 nests may not have been independent. In total. 12 nests (six pair) from 
among 656 total nests were possibly non-independent with regard to likelihood o f 
depredation by the same predator. Thus, potential non-independence in the fates of 
nests located on the same study plot was rare, but may have occurred.
I found that the vast majority o f  predation events appear to be sufficiently 
independent. Therefore, nests are treated as such in the remaining analyses in this
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chapter. In addition to evidence from the preceding analysis, the response variables 
analyzed in this chapter are not simply the fates o f these nests (i.e., successful vs. 
unsuccessful). Instead. Mayfield daily nest success is as dependent on the number o f 
observation days as it is on the number o f nests depredated. Thus, the contribution o f 
each nest to the response variable differs despite their sometimes-common fates, 
whether or not we assume statistical independence. Further, the possibility o f non­
independence between each o f a maximum o f six pairs o f nests is overwhelmed by the 
demonstrated independence among the remaining 644 nests. Therefore. I feel that the 
nest sampling approach is acceptable because these paired predation events are 
distributed without pattern or clumping with regard to the factors assessed (i.e.. nesting 
stages, timing o f  nest initiation, microhabitat parameters, and proximity to edge). 
C om parison betw een N esting Stages
Within each category. I included in analyses all open-constructed nests that we 
monitored for a minimum o f Vz day within each nesting stage.
Onen-nesting Community
We monitored 450 and 449 open-constructed nests for averages o f  9.5 and 7.2 
days during the egg and nestling stages, respectively. Mayfield daily nest success for 
the full open-nesting community was greater for the nestling stage than for the egg stage 
(0.9629 vs. 0.9523: z 2 = 5.16, d .f  = \ .P  = 0.0231; Table 4.1).
1 4 9
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 4.1. Comparison o f  Mayfield daily nest success between egg and nestling stages 
for the full open-nesting community and within various guilds on Barksdale Air Force 
Base. Louisiana (1996-1998).___________
E c a  S t a e e N e s t l i n e  S t a c e
O b s e r v a t i o n  D a i l y  
D a y s  S u c c e s s  ( S E )
O b s e r v a t i o n
D a y s
D a i l y  
S u c c e s s  ( S E )
■>
r P
F u l l  O p e n - n e s t i n g  C o m m u n i t y
4 2 9 5 . 5  0 . 9 5 2 3  ( 0 . 0 0 3 3 ) 3 2 3 1 0 . 9 6 2 9  ( 0 . 0 0 3 3 ) 5 . 1 6 0 . 0 2 3 1
T e m p e r a t e  R e s i d e n t s
1 7 3 2  0 . 9 5 6 7  ( 0 . 0 0 4 9 ) 1 3 9 2 0 . 9 6 1 9  ( 0 . 0 0 5 1 ) 0 . 5 4 0 . 4 6 2 2
N e o t r o p i c a l  M i g r a n t s
2 5 6 3 . 5  0 . 9 4 9 3  ( 0 . 0 0 4 3 ) 1 8 3 9 0 . 9 6 3 6  ( 0 . 0 0 4 4 ) 1 0 . 2 5 0 . 0 0 1 4
F o r e s t  I n t e r i o r  S p e c i e s
8 8 9 . 5  0 . 9 5 8 4  ( 0 . 0 0 6 7 ) 7 6 2 0 . 9 6 7 2  ( 0 . 0 0 6 5 ) 0 . 8 9 0 . 3 4 5 8
F o r e s t  E d g e  a n d  S h r u b - s c r u b  S p e c i e s  
1 0 9 4  0 . 9 5 1 6  ( 0 . 0 0 6 5 ) 8 6 7 0 . 9 4 3 5  ( 0 . 0 0 7 8 ) 0 . 6 4 0 . 4 2 5 0
F o r e s t - a r e a  S e n s i t i v e  S p e c i e s
1 4 0 1 . 5  0 . 9 5 2 9  ( 0 . 0 0 5 7 ) 9 3 9 0 . 9 6 3 8  ( 0 . 0 0 6 1 ) 1 . 7 0 0 . 1 9 1 7
F o r e s t - a r e a  I n s e n s i t i v e  S p e c i e s
2 5 4 8  0 . 9 4 9 4  ( 0 . 0 0 4 3 ) 1 9 8 4 . 5 0 . 9 6 6 7  ( 0 . 0 0 4 0 ) 8 . 6 8 0 . 0 0 3 2
Migration Guilds 
Temperate Residents
We monitored 181 and 202 nests o f TR species for averages o f  9.6 and 6.9 days 
during the egg and nestling stages, respectively. Mayfield daily nest success for the TR 
community did not differ between the egg and nestling stages (0.9567 vs. 0.9619; %1 = 
0.54. d f = l , P  = 0.4622; Table 4.1).
Neotropical Migrants
We monitored 269 and 247 nests o f NM species for averages o f 9.5 and 7.4 days 
during the egg and nestling stages, respectively. Mayfield daily nest success for the
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NM community was greater for the nestling stage than for the egg stage (0.9636 vs. 
0.9493; ^ 2 = 10.25. d . f =  1, P  = 0.0014; Table 4.1).
Habitat Association Guilds 
Forest Interior Species
We monitored 91 and 124 nests o f  FI species for averages of 9.8 and 6.1 days 
during the egg and nestling stages, respectively. Mayfield daily nest success for the FI 
community did not differ between the egg and nestling stages (0.9584 vs. 0.9672; =
0.89. d f = \ . P  = 0.3458; Table 4.1).
Forest Edge and Shrub-scrub Species
We monitored 123 and 131 nests o f  FE and SS species for averages o f 8.9 and
6.6 days during the egg and nestling stages, respectively. Mayfield daily nest success 
for the FE and SS community did not differ between the egg and nestling stages (0.9516 
vs. 0.9435; xr2 = 0.64. d . /=  \ , P  = 0.4250; Table 4.1).
Area Sensitivity Guilds 
Forest-area Sensitive Species
We monitored 141 and 132 nests o f  area-sensitive species for averages o f 9.9 
and 7.1 days during the egg and nestling stages, respectively. Mayfield daily nest 
success for the area-sensitive community did not differ between the egg and nestling 
stages (0.9529 vs. 0.9638; x  2 = 1-70. d . f  = 1. P = 0.1917; Table 4.1).
Forest-area Insensitive Species
We monitored 272 and 268 nests o f  area-insensitive species for averages o f  9.4 
and 7.4 days during the egg and nestling stages, respectively. Mayfield daily nest
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success for the area-insensitive community was greater for the nestling stage than for 
the egg stage (0.9667 vs. 0.9494; %1 = 8.68. d. f  = I. P = 0.0032; Table 4.1).
Snecies-level Analyses
Mayfield daily nest success was numerically greater during the nestling stage for 
10 o f 15 species with a minimum o f 16 nests, yet significantly so for only 2 species: the 
Pine Warbler and Ruby-throated Hummingbird (Table 4.2). Numerically greater daily 
success during the egg stage occurred for 5 species (Table 4.2). Yet only one. the 
Carolina Wren, differed significantly (Table 4.2).
Table 4.2. Comparison o f Mayfield daily nest success between egg and nestling stages 
within species on Barksdale Air Force Base, Louisiana (1996-1998).________________
E g g  S t a g e N e s t l i n g  S t a g e
"  O b s e r v a t i o n  D a i l y  
N e s t s  D a y s  S u c c e s s  ( S E )
#
N e s t s
O b s e r v a t i o n  D a i l y  
D a y s  S u c c e s s  ( S E )
■>
/ i f P
A c a d i a n  F l y c a t c h e r  
2 0  3 8 0  0 . 9 6 3 2  ( 0 . 0 0 9 7 ) -> ^j j 2 2 8 0 . 9 7 3 7  ( 0 . 0 1 0 6 ) 0 . 5 3 0 . 4 6 4 9
B l u e  J a y  
1 7  2 7 2  0 . 9 8 9 0  ( 0 . 0 0 6 3 ) 1 7 2 6 3 0 . 9 8 8 6  ( 0 . 0 0 6 5 ) 0 . 0 0 1 . 0 0 0 0
C a r o l i n a  W r e n  
3 7  3 4 6  0 . 9 7 1 1  ( 0 . 0 0 9 0 ) 4 9 3 0 7 . 5 0 . 9 3 5 0  ( 0 . 0 1 4 1 ) 4 . 6 6 0 . 0 3 0 9
E a s t e r n  W o o d - p e w e e  
3 1  3 2 2 . 5  0 . 9 6 5 9  ( 0 . 0 1 0 1 ) 2 6 3 1 3 . 5 0 . 9 7 9 6  ( 0 . 0 0 5 6 ) 1 . 4 1 0 . 2 3 5 5
H o o d e d  W a r b l e r
1 3  1 1 2 . 5  0 . 9 5 5 6  ( 0 . 0 1 9 4 ) 2 2 1 1 3 0 . 9 2 9 2  ( 0 . 0 2 4 1 ) 0 . 7 3 0 . 3 9 3 5
I n d i g o  B u n t i n g  
2 8  1 9 0 . 5  0 . 9 2 6 5  ( 0 . 0 1 9 1 ) 3 6 2 1 1 . 5 0 . 9 3 8 5  ( 0 . 0 1 6 5 ) 0 . 2 3 0 . 6 3 4 5
K e n t u c k y  W a r b l e r  
2 7  2 2 9 . 5  0 . 9 6 5 1  ( 0 . 0 1 2 1 ) 3 7 2 0 0 0 . 9 6 5 0  ( 0 . 0 1 3 0 ) 0 . 0 0 1 . 0 0 0 0
N o r t h e r n  C a r d i n a l  
1 0 6  9 3 6 . 5  0 . 9 4 5 5  ( 0 . 0 0 7 4 ) 9 1 6 0 1 . 5 0 . 9 5 6 8  ( 0 . 0 0 8 3 ) 1 . 0 4 0 . 3 0 9 5
1 5 2
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Table 4.2. (cont.).
Egg Stage
# Observation Daily 
Nests Days Success (SE)
Nestling Stage
# Observation Daily 
Nests Days Success (SE) 3C
Pine Warbler 
1 8  1 6 5 . 5  0 . 9 3 9 6  ( 0 . 0 1 8 5 )
Red-eved Vireo
9  8 4 . 5  0 . 9 0 5 3  ( 0 . 0 3 1 8 )
Rubv-throated Hummingbird
1 2  9 9  0 . 9 1 9 2  ( 0 . 0 2 7 4 )
Summer Tanager
4 1  4 0 8 . 5  0 . 9 5 3 5  ( 0 . 0 1 0 4 )
White-eyed Vireo 
2 7  3 1 1 . 5  0 . 9 6 1 5  ( 0 . 0 1 0 9 )
Yellow-breasted Chat 
1 6  1 3 4 . 5  0 . 9 4 0 5  ( 0 . 0 2 0 4 )
Yellow-billed Cuckoo
1 3  9 3 . 5  0 . 8 9 3 0  ( 0 . 0 3 2 0 )
4 4  2 1 9  0 . 9 8 1 7  ( 0 . 0 0 9 0 )  4 . 7 4  0 . 0 2 9 4
5 8  0 . 9 3 1 0  ( 0 . 0 3 3 3 )  0 . 3 1  0 . 5 7 6 7
5  8 4 . 5  0 . 9 8 8 2  ( 0 . 0 1 1 8 )  5 . 3 5  0 . 0 2 0 7
3 6  2 6 1 . 5  0 . 9 7 3 2  ( 0 . 0 1 0 0 )  1 . 8 6  0 . 1 7 2 1
2 6  1 6 9  0 . 9 3 4 9  ( 0 . 0 1 9 0 )  1 . 4 7  0 . 2 2 4 6
1 2  8 5  0 . 9 6 4 7  ( 0 . 0 2 0 0 )  0 . 7 2  0 . 3 9 6 9
2 7  0 . 9 2 5 9  ( 0 . 0 5 0 4 )  0 . 3 0  0 . 5 8 1 6
C om parison betw een Early (before 1 June) and Late N esting A ttem pts
I was able to confirm the actual date o f nest initiation for 593 open-constructed 
nests. In many instances, we observed the date of the appearance of the first egg. but 
for most nests I accomplished this by backdating from observed dates o f  hatching or 
fledging. Sixty-four other nests failed during the egg stage and backdating could not be 
done. Therefore. I determined the relative timing o f nest initiation (i.e.. either early or 
late) for 53 o f these nests by categorizing those that failed before 1 June as initiated 
early. I categorized others as initiated late when backdating from the date o f  failure 
with the maximum possible number o f egg stage days yielded a date after 31 May.
1 5 3
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Depending on the species in question, I could not categorize the initiation date for 11 
nests that failed within 11 to 19 days after 1 June.
Onen-nesting Community
Birds initiated almost exactly 2/3rds o f the 646 open-constructed nests early 
(Table 4.3). We monitored early nests for an average o f 11.6 days and late nests for an 
average o f 10.4 days. Early-initiated nests had greater Mayfield daily nest success than 
those initiated late (0.9616 vs. 0.9456: x 1 ~ 8.44. d . f  -  I. P = 0.0037: Table 4.3).
Table 4.3. Comparison o f Mayfield daily nest success between early (before 1 June) 
and late nesting attempts for the full open-nesting community and within various guilds 
on Barksdale Air Force Base. Louisiana (1996-1998).____  ___
E a r l v  N e s t s L a t e  N e s t s
n O b s e r v a t i o n  O v e r a l l  D a i l y  
N e s t s  D a y s  S u c c e s s  ( S E )
urr
N e s t s
O b s e r v a t i o n  O v e r a l l  D a i l y  
D a y s  S u c c e s s  ( S E )
->
r P
F u l l  O p e n - n e s t i n g  C o m m u n i t y  
4 3 1  5 0 0 0  0 . 9 6 1 6  ( 0 . 0 0 2 7 ) 2 1 5 2 2 4 3 . 5 0 . 9 4 5 6  ( 0 . 0 0 4 8 ) 8 . 4 4 0 . 0 0 3 7
T e m p e r a t e  R e s i d e n t s  
2 0 4  2 3 6 1  0 . 9 6 2 7  ( 0 . 0 0 4 0 ) 7 0 7 4 9 . 5 0 . 9 5 0 6  ( 0 . 0 0 7 9 ) 1 . 8 7 0 . 1 7 1 8
N e o t r o p i c a l  M i g r a n t s  
2 2 7  2 6 3 9  0 . 9 6 0 6  ( 0 . 0 0 3 8 ) 1 4 5 1 4 9 4 0 . 9 4 3 1  ( 0 . 0 0 6 0 ) 6 . 0 7 0 . 0 1 3 7
F o r e s t  I n t e r i o r  S p e c i e s  
1 1 5  1 1 0 8  0 . 9 6 7 5  ( 0 . 0 0 5 3 ) 4 8 5 2 5 . 5 0 . 9 5 4 3  ( 0 . 0 0 9 1 ) 1 . 5 7 0 . 2 1 0 0
F o r e s t  E d g e  a n d  S h r u b - s c r u b  S p e c i e s  
1 3 5  1 4 5 6 . 5  0 . 9 5 1 9  ( 0 . 0 0 5 6 ) 5 1 4 8 5 0 . 9 4 0 2  ( 0 . 0 1 0 7 ) 0 . 9 4 0 . 3 3 2 6
F o r e s t - a r e a  S e n s i t i v e  S p e c i e s  
1 1 5  1 2 4 5 . 5  0 . 9 6 1 5  ( 0 . 0 0 5 5 ) 7 9 8 4 3 . 5 0 . 9 4 4 3  ( 0 . 0 0 7 9 ) 3 . 1 9 0 . 0 7 4 0
F o r e s t - a r e a  I n s e n s i t i v e  S p e c i e s  
2 6 7  3 2 6 1 . 5  0 . 9 6 2 6  ( 0 . 0 0 3 3 ) 1 2 5 1 2 4 1 0 . 9 4 5 2  ( 0 . 0 0 6 5 ) 5 . 7 0 0 . 0 1 7 0
1 5 4
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Migration Guilds 
Temperate Residents
Birds initiated nearly 3/4lhs o f the 274 nests of TR species early (Table 4.3). We 
monitored early nests o f TR species for an average o f 11.6 days and late nests of these 
species for an average of 10.7 days. Mayfield daily nest success for the TR community 
did not differ between nests initiated early and those initiated late (0.9627 vs. 0.9506:
^ 2 = 1 .87 .4 /1=  \ . P  = 0.1718; Table 4.3).
Neotropical Migrants
Birds initiated nearly 2/3rds o f the 372 nests of NM species early (Table 4.3).
We monitored early nests of NM species for an average o f 11.6 days and late nests o f 
these species for an average of 10.3 days. Early-initiated NM nests had greater 
Mayfield daily nest success than those initiated late (0.9606 vs. 0.9431: x ~  = 6.07. d.f. — 
\ .P  = 0.0137: Table 4.3).
Habitat Association Guilds 
Forest Interior Species
Birds initiated nearly 3/4ms o f the 163 nests o f FI species early (Table 4.3). We 
monitored early nests of FI species for an average of 9.6 days and late nests o f  these 
species for an average of 10.9 days. Mayfield daily nest success for the FI community 
did not differ between nests initiated early and those initiated late (0.9675 vs. 0.9543:
Z 2 = 1.57. d.f. = 1. P = 0.2100:Table 4.3).
Forest Edge and Shrub-scrub Species
Birds initiated nearly 3/4ths o f the 186 nests of FE and SS species early (Table
4.3). We monitored early nests of FE and SS species for an average o f 10.7 days and
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late nests o f  these species for an average o f 9.5 days. Mayfield daily nest success for 
the FE and SS community did not differ between nests initiated early and those initiated 
late (0.9519 vs. 0.9402; x 2 = 0.94, d . f = \ . P  = 0.3326:TabIe 4.3).
Area Sensitivity Guilds 
Forest-area Sensitive Species
Birds initiated nearly 2/3rds o f  the 194 nests o f  forest area sensitive species early 
(Table 4.3). We monitored early nests o f forest-area sensitive species an average o f 9.5 
days and late nests o f  these species for an average o f 10.7 days. Mayfield daily nest 
success was greater for early nests o f  forest area sensitive species than for late nests 
(0.9615 vs. 0.9443; %2 = 3.19, d . f = \ . P  = 0.0740; Table 4.3).
Forest-area Insensitive Species
Birds initiated more than 2/3rds o f the 392 nests o f  forest-area insensitive species 
early (Table 4.3). We monitored early nests o f forest-area insensitive species for an 
average o f 12.2 days and late nests o f  these species for an average o f 9.9 days.
Mayfield daily nest success was greater for early nests o f  forest-area insensitive species 
than for late nests (0.9626 vs. 0.9452; %2 = 5.70. d . f  = 1. P = 0.0170; Table 4.3).
Snecies-level Analyses
Mayfield daily nest success was numerically greater for early nests than for late 
nests o f all but one species (i.e., Carolina Wrens) with a minimum o f eight nests 
initiated in each period (Table 4.4). Only Indigo Buntings had greater daily success for 
early than for late nests (0.9507 vs. 0.8966; x~  = 3.03, d . f  = 1. P = 0.0815; Table 4.4).
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Table 4.4. Comparison o f Mayfield daily nest success between early (before 1 June) 
and late nesting attempts by species for open-nesting species with 8 or more nests in 
each period on Barksdale Air Force Base, Louisiana (1996-1998)._________________
E a r l v  N e s t s L a t e  N e s t s
#  O b s e r v a t i o n  O v e r a l l  D a i l y  
N e s t s  D a y s  S u c c e s s  ( S E )
Utr
N e s t s
O b s e r v a t i o n  O v e r a l l  D a i l y  
D a y s  S u c c e s s  ( S E )
1
r P
A c a d i a n  F l y c a t c h e r
1 4  2 8 1 0 . 9 7 1 5 ( 0 . 0 0 9 9 ) 1 9 3 1 4 0 . 9 6 4 9  ( 0 . 0 1 0 4 ) 0 . 5 0 0 . 4 7 7 5
C a r o l i n a  W r e n
4 9  4 9 3 0 . 9 5 5 4 ( 0 . 0 0 9 3 ) 11 1 5 9 0 . 9 5 6 0  ( 0 . 0 1 6 3 ) 0 . 0 0 1 . 0 0 0 0
E a s t e r n  W o o d - p e w e e
2 2  4 1 6 . 5 0 . 9 8 5 6 ( 0 . 0 0 5 8 ) 1 5 2 1 9 . 5 0 . 9 6 8 1  ( 0 . 0 1 1 9 ) 1 . 7 5 0 . 1 8 6 2
H o o d e d  W a r b l e r
1 7  1 4 9 . 5 0 . 9 4 6 5 ( 0 . 0 1 8 4 ) 11 7 6 0 . 9 3 4 2  ( 0 . 0 2 8 4 ) 0 . 1 7 0 . 6 7 6 9
I n d i g o  B u n t i n g
3 0  2 8 4 0 . 9 5 0 7 ( 0 . 0 1 2 8 ) 1 8 I 1 6 0 . 8 9 6 6  ( 0 . 0 2 8 3 ) 3 . 0 3 0 . 0 8 1 5
K e n t u c k y  W a r b l e r
3 8  3 7 8 . 5 0 . 9 7 0 9 ( 0 . 0 0 8 6 ) 8 4 8 0 . 9 3 7 5  ( 0 . 0 3 4 9 ) 0 . 8 6 0 . 3 5 2 8
N o r t h e r n  C a r d i n a l
9 0  1 0 5 6 0 . 9 5 2 7 ( 0 . 0 0 6 5 ) 4 8 4 8 1 0 . 9 4 8 0  ( 0 . 0 1 0 1 ) 0 . 1 5 0 . 6 9 5 6
P i n e  W a r b l e r
4 5  2 9 7 0 . 9 6 9 7 ( 0 . 0 0 9 9 ) 1 0 8 7 . 5 0 . 9 4 2 9  ( 0 . 0 2 4 8 ) 1 . 0 1 0 . 3 1 5 6
S u m m e r  T a n a g e r
2 4  I 7 1 . 5 0 . 9 5 9 2 ( 0 . 0 1 5 1 ) 2 9 2 7 4 0 . 9 3 4 3  ( 0 . 0 1 5 0 ) 1 . 3 7 0 . 2 4 2 0
W h i t e - e y e d  V i r e o
2 9  4 0 3 0 . 9 5 7 8 ( 0 . 0 1 0 0 ) 1 2 7 7 . 5 0 . 9 2 2 6  ( 0 . 0 3 0 4 ) 1 . 2 1 0 . 2 7 1 4
Nest Microhabitat Parameters
Comparison of Microhabitat Parameters among Nest Fates
Because species differ in nest placement affinities (Table 2.1). differences 
among nest microhabitat parameters are expected. Therefore. I used ANOVA models 
with species designation as a blocking factor in tests for differences among categorical
1 5 7
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nest fates to account for the expected variation and thus provide a more powerful test. 
Nonetheless, none o f  these nest-centered parameters differed among categorical nest 
fates. Although not significantly different, brood parasitism-based failures did 
correspond with the least midstory cover estimate, and the most weather-related failures 
occurred for nests associated with the largest and tallest supporting plants (Table 4.5).
Table 4.5. Comparison o f nest-centered microhabitat features among categorical nest 
fates (i.e.. abandoned (A), depredated (D). adult mortality (M). parasitism-based (P). 
successful (S). or weather event-related (W)) for the full open-nesting community on 
Barksdale Air Force Base. Louisiana (1996-1998). ___ _____
M i c r o h a b i t a t R a n e e  o f  M e a n  V a l u e s  a c r o s s  N e s t  F a t e  C a t e g o r i e s
F e a t u r e A
( N = 2 5 )
D
( N = 2 7 8 )
M
( N = 2 )
P
< N = 9 )
S
( N = 3 3 0 )
W
( N = 5 ) F d .f P
P l a n t
D B H  ( c m ) 1 4 . 7 1 6 . 7 2 . 0 9 . 3 2 0 . 2 4 0 . 0 0 . 2 9 5 .  3 5 0 . 9 1 6 7
P l a n t
H e i g h t  ( m ) 9 . 0 1 1 . 6 6 . 1 6 . 9 1 1 . 9 2 4 . 9 0 . 0 5 5 . 3 6 0 . 9 9 8 7
G r o u n d  
L i t t e r  ( % ) 4 9 . 6 5 0 . 5 5 5 . 0 3 1 . 1 4 3 . 1 6 0 . 0 1 . 1 5 5 . 3 6 0 . 3 5 1 5
G r o u n d  
C o v e r  ( % ) 4 1 . 6 4 0 . 1 4 5 . 0 6 0 . 0 4 5 . 8 4 4 . 0 0 . 8 0 5 . 3 6 0 . 5 5 8 4
S h r u b  
C o v e r  ( % ) 3 6 . 4 3 1 . 6 5 0 . 0 5 1 . 1 3 7 . 2 1 8 . 0 0 . 7 4 5 .  3 6 0 . 6 0 0 8
M i d s t o r y  
C o v e r  ( % ) 1 8 . 8 2 5 . 2 3 5 . 0 6 . 7 2 1 . 9 1 2 . 0 0 . 8 0 5 .  3 6 0 . 5 5 8 9
C a n o p y  
C o v e r  ( % ) 3 0 . 4 3 7 . 3 5 5 . 0 2 7 . 8 3 3 . 5 4 0 . 0 1 . 2 4 5 . 3 6 0 . 3 0 9 6
Comparison of Nest Success among Substrates and Cover Categories
I divided nests into substrate categories based on the measured heights o f actual 
nests, however because species differ in nest placement affinities (Table 2.1). these 
categories generally corresponded to certain species. Ground nests consisted o f  all 
Kentucky Warbler, and roughly half o f the Carolina Wren, nests. Shrub nests consisted
1 5 8
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o f the remaining wren nests, all Hooded Warbler, Indigo Bunting, White-eyed Vireo. 
and Yellow-breasted Chat nests, and many Northern Cardinal nests. Midstory nests 
consisted o f a portion o f Summer Tanager nests, all Acadian Flycatcher. Eastern Wood- 
pevvee. and Yellow-billed Cuckoo nests, and the remaining Northern Cardinal nests. 
Canopy nests consisted o f Blue Jay. Pine Warbler, and the remaining Summer Tanager 
nests. Mayfield daily nest success differed among these categorical nest placement 
parameters o f class o f nesting substrate (Table 4.6). Daily nest success was greatest for 
canopy nests followed closely by ground nests; shrub nests were least successful (Table
4.6). Ground nests were more successful than shrub nests and canopy nests were more 
successful than either shrub or midstory nests (Table 4.6).
I used the mean foliage cover within a lm 2 cube centered on nests that divided 
the full dataset into thirds as category divisions (i.e.. 15 and 35 %)  and detected 
differences in daily nest success among these categories o f  (Table 4.7). No consistent 
pattern in Mayfield daily nest success existed among the guilds examined (Table 4.7). 
Mayfield daily nest success was greatest for the low cover category (i.e.. < 15%) within 
the TR. FE & SS habitat-associated, and forest-area insensitive species guilds (Table
4.7). Daily nest success was greatest in the high cover category (i.e.. > 35%) within 
only the NM species guild (Table 4.7). Daily nest success was greatest in the medium 
cover category for the full open-nesting community, and the FI habitat-associated, and 
forest-area sensitive species guilds (Table 4.7). Daily nest success differed among 
categories o f nest cover for only the guild of forest-area sensitive species (Table 4.7). 
Within this guild, daily success for nests in the low cover category was lower than that 
o f nests in either the medium or high cover categories (Table 4.7).
159
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 4.6. Comparison of Mayfield daily nest success among ground, shrub, midstory, 
and canopy nests for the open-nesting community on Barksdale Air Force Base. 
Louisiana (1996-1998).
G r o u n d  N e s t s S h r u b  N e s t s
#  O b s e r v a t i o n  O v e r a l l  D a i l v # O b s e r v a t i o n O v e r a l l  D a i l v
N e s t s  D a v s  S u c c e s s  f S E ) N e s t s  D a v s S u c c e s s  f S E )
8 8  8 6 0  0 . 9 6 0 5  ( 0 . 0 0 6 6 ) 2 6 6  2 7 7 6 0 . 9 4 7 4  ( 0 . 0 0 4 2 )
M i d s t o r v  N e s t s C a n o p v N e s t s
# O b s e r v a t i o n  O v e r a l l  D a i l y #  O b s e r v a t i o n O v e r a l l  D a i l v
N e s t s  D a v s  S u c c e s s  f S E ) N e s t s  D a v s S u c c e s s  f S E )
1 2 4  1 4 5 4 . 5  0 . 9 5 0 5  ( 0 . 0 0 5 7 ) 1 7 9  2 3 8 8 0 . 9 6 9 4  ( 0 . 0 0 3 5 )
O v e r a l l  C O N T R A S T
G r o u n d  v s .  S h r u b
r  dJL
1 8 . 7 3  3  
G r o u n d  v s .
P
0 . 0 0 0 3
M i d s t o r v
ci.f. P r  d.f. P
2 . 8 0  1 0 . 0 9 4 0 1 . 3 1  1 0 . 2 5 1 5
S h r u b  v s .  M i d s t o r v S h r u b  v s . C a n o p v
r  d.f. P r  d.f. P
0 . 1 9  1 0 . 6 6 1 5 1 6 . 1 9  I 0 . 0 0 0 1
G r o u n d  v s .  C a n o p y
-JC—  dJL _ _ P ___
1 . 4 2  1 0 . 2 3 3 5
M i d s t o r v  v s .  C a n o p y
_ id _  dJL — P___
7 . 9 8  1 0 . 0 0 4 7
No nest cover category was associated with consistently greater Mayfield Daily 
nest success at the species-level (Table 4.8). Nests o f Blue Jays and Pine Warblers 
were most successful with low cover and those o f  Carolina Wrens. Hooded Warblers. 
Northern Cardinals, and White-eyed Vireos were most successful with medium cover 
(Table 4.8). Among these, nests o f Hooded Warblers were significantly more 
successful with medium than with low cover (Table 4.8). Three of five species whose 
nests were most successful with high cover were significantly so (Table 4.8). Among 
these, nests o f  both Eastern Wood-pewees and White-eyed Vireos w'ere significantly 
more successful with high than with either low or medium cover (Table 4.8). Kentucky 
Warblers were less successful with low. than either medium or high, cover (Table 4.8).
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T a b i c  4 . 7 .  C o m p a r i s o n  o f  M a y f i e l d  d a i l y  n e s t  s u c c e s s  a m o n g  l o w  ( <  1 5 % ) ,  m e d i u m ,  a n d  h i g h  ( > 3 5 % )  n e s t  c o v e r  c a t e g o r i e s  f o r  t h e  
f u l l  o p e n - n e s t i n g  c o m m u n i t y ,  m i g r a t i o n ,  h a b i t a t ,  a n d  a r e a - s e n s i t i v i t y  g u i l d s  o n  B a r k s d a l e  A i r  F o r c e  B a s e ,  L o u i s i a n a  ( 1 9 9 6 - 1 9 9 8 ) .
L o w  C o v e r
It O b s e r v a t i o n  O v e r a l l  D a i l y  
N e s t s  D a y s  S u c c e s s  ( S I 7. )
F u l l  C o m m u n i t y
2 2 0  2 5 9 5 . 5  0 . 9 5 7 6  ( 0 . 0 0 4 0 )
T e m p e r a t e  R e s i d e n t s  
9 8  1 1 3 0  0 . 9 6 6 4  ( 0 . 0 0 5 4 )
N e o t r o p i c a l  M i g r a n t s  
1 2 8  1 4 6 5 . 5  0 . 9 5 0 9  ( 0 . 0 0 5 7 )
F o r e s t  I n t e r i o r  S p e c i e s  
7 0  5 7 0 . 5  0 . 9 5 0 9  ( 0 . 0 0 9 0 )
F o r e s t  L d g e  a n d  ' - s c r u b  S p e c i e s  
6 6  7 8 7  0 . 9 5 7 6  ( 0 . 0 0 4 0 )
F o r e s t - a r e a  S e n s i t i v e  S p e c i e s  
5 8  5 9 6 . 5  0 . 9 3 8 0  ( 0 . 0 0 9 9 )
F o r e s t - a r e a  I n s e n s i t i v e  S p e c i e s  
1 3 4  1 6 6 3 . 5  0 . 9 6 4 5  ( 0 . 0 0 4 5 )
M e d i u m  C o v e r
II O b s e r v a t i o n  O v e r a l l  D a i l y  
N e s t s  D a y s  S u c c e s s  ( S F . )
H i g h  C o v e r
II O b s e r v a t i o n  O v e r a l l  D a i l y  
N e s t s  D a y s  S u c c e s s  ( S L )
2 1 4  2 4 8 7 . 5  0 . 9 5 8 6  ( 0 . 0 0 4 0 )  2 2 3  2 3 9 5 . 5  0 . 9 5 3 3  ( 0 . 0 0 4 3 )  0 . 9 0  2  0 . 6 3 7 3
8 4  9 5 8 . 5  0 . 9 6 1 4  ( 0 . 0 0 6 2 )
1 3 0  1 5 2 9  0 . 9 5 6 8  ( 0 . 0 0 5 2 )
5 5  5 8 4  0 . 9 7 0 9  ( 0 . 0 0 7 0 )
6 7  6 3 8  0 . 9 4 5 1  ( 0 . 0 0 9 0 )
7 8  1 0 0 2  0 . 9 6 5 1  ( 0 . 0 0 5 8 )
9 5  1 0 2 4 . 5  0 . 9 4 8 3  ( 0 . 0 0 6 9 )  4 . 3 3  2  0 . 1 1 4 8
1 2 2  1 3 7 1  0 . 9 5 7 0  ( 0 . 0 0 5 5 )  0 . 7 7  2  0 . 6 8 0 8
4 0  4 9 5  0 . 9 6 5 7  ( 0 . 0 0 8 2 )  3 . 1 3  2  0 . 2 0 8 8
5 7  5 1 4  0 . 9 4 5 5  ( 0 . 0 1 0 0 )  2 . 5 0  2  0 . 2 8 6 5
1 2 2 9 . 5  0 . 9 5 2 8  ( 0 . 0 0 6 0 )
6 3  7 2 7  0 . 9 6 1 5  ( 0 . 0 0 7 1 )
L o w  C o v e r  v s .  M e d i u m  C o v e r  
L o w  C o v e r  v s .  H i g h  C o v e r  
M e d i u m  C o v e r  v s .  H i g h  C o v e r
1 5 2  1 6 0 6 . 5  0 . 9 5 1 4  ( 0 . 0 5 4 )
5 . 7 3  2  0 . 0 5 7 1
5 . 5 8  I 0 . 0 1 8 2
3 . 7 2  I 0 . 0 5 3 7
0 . 1 5 0 . 6 9 4 6


















Tabic 4.8. Comparison '  11 / ncS( success among low (<15%), medium, and high (>35%) nest cover categories by species
with a minimum o f  3 nests in each category on Barksdale Air Force Base. Louisiana (1996-1998).
L o w  C o v e r Medium Cover
ft O b s e r v a t i o n  O v e r a l l  D a i l y  II O b s e r v a t i o n  O v e r a l l  D a i l y  
N e s t s  D a y s  S u c c e s s  ( S L )  N e s t s  D a y s  S u c c e s s  ( S H )
I liuh Cover
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Comparisons between Nests Located on Edge and Interior Plot Portions
Ful 1-cycle Mayfield daily nest success was numerically greater on interior than 
on edge plot portions for 9 o f the 13 species with a minimum o f  seven nests on each 
portion (Table 4.9). Three species had significant differences in daily nest success 
between interior and edge-adjacent plot portions. Both Hooded Warblers and Northern 
Cardinals were more successful on interior than on edge portions (Table 4.9). 
Conversely. Kentucky Warblers were less successful on interior than on edge portions 
(Table 4.9). Though the plot division distance of 62.75m divided the data nearly evenly 
for most o f  the species compared (Table 4.9); the number o f  edge-portion observation 
days for the Hooded Warbler was very low. I increased the number o f  nests and 
observation days for edge-portion Hooded Warblers by increasing the plot division 
distance to 100m. but the result did not change. Hooded Warblers remained 
significantly less successful on edge plot portions (Table 4.10).
Table 4.9. Comparison o f Mayfield daily nest success between edge (< 62.75 m) and 
interior plot portions for open-nesting species with 7 or more nests in each portion on 
Barksdale Air Force Base. Louisiana (1996-1998). ____
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Table 4.9. (cont.).










Success (SE) 1r P
Hooded Warbler 
11 22 0.6818 (0.0993) 17 202.5 0.9704 (0.0119) 8.33 0.0039
Indigo Bunting 
32 278 0.9353 (0.0148) 17 122 0.9262 (0.0237) 0.11 0.7447
Kentucky Warbler 
22 199 0.9849 (0.0086) 25 231.5 0.9482 (0.0146) 4.69 0.0303
Northern Cardinal 
69 686 0.9373 (0.0093) 68 858 0.9615 (0.0065) 4.55 0.0329
Pine Warbler 
25 172.5 0.9594 (0.0150) 29 209.5 0.9618 (0.0132) 0.12 0.7298
Summer Tanager 
24 313 0.9712 (0.0094) 25 310.5 0.9517 (0.0122) 1.60 0.2055
White-eyed Vireo 
18 256.5 0.9532 (0.0132) 22 219 0.9543 (0.0141) 0.00 0.9546
Yellow-breasted Chat 
12 146.5 0.9386 (0.0198) 7 71 0.9718 (0.0196) 1.42 0.2334
Yellow-billed Cuckoo
7 58 0.8966 (0.0400) 9 64.5 0.9070 (0.0362) 0.04 0.8471
Table 4.10. Comparison o f  Mayfield daily nest success for Hooded Warblers between 
expanded edge (< 100 m) and interior plot portions for on Barksdale Air Force Base. 
Louisiana (1996-1998).
Edee (< 100 m) Portion Interior Portion
# Observation Overall Daily # Observation Overall Daily
Nests Days Success (SE) Nests Days Success (SE) r  p
18 83 0.8795 (0.0357) 10 141.5 0.9788 (0.0121) 6.94 0.0084
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D IS C U S S IO N  
Independence am ong N ests
The results o f my analyses o f  independence among nests located on the same 
study plot, though somewhat equivocal, are encouraging. First. I showed statistical 
evidence that predation events on at least 25 o f 32 plot / year combinations were 
temporally independent and my tests were extremely conservative. Therefore. I believe 
that temporally clumped depredation is not the rule, but rather an exception, at least in 
some habitats. Because the same individual possibly depredated pairs o f nests in one 
hunting foray on only six occasions (< 2% o f  all nests), I believe that relatively large 
sample sizes can swamp the effect o f  any potential bias. Lastly, estimates o f Mayfield 
daily nest success are calculated from the number o f nest failures / the total number o f  
days all nests were observed. Thus, they represent probabilities and the numerical 
contribution of any one nest to the composite parameter is primarily dependent on the 
number o f days it was observed. The potential for spurious results is lessened over that 
possible when comparisons are made among the simple ratios o f  the number o f nests 
failed / the total number o f nests observed, represented by apparent success.
Researchers have positively associated higher predation rates with increased 
densities o f artificial (Tinbergen et al. 1967. Goranson et al. 1975. Andersson and 
Wiklund 1978) and natural nests (Fretwell 1972. Dunn 1977). Tinbergen et al. (1967) 
suggested that 'area restricted searching" by predators after a successful find might 
account for this phenomenon and Schieck and Hannon (1993) and Hogstad (1995) 
suggested that this strategy might result in selection for dispersed nesting. Conversely. 
Caccamise (1976) reported a constant probability of depredation unrelated to spatial
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arrangement o f  nests and Gottfried (1978) found no difference between densely and 
sparsely distributed artificial nests. Successful Red-winged Blackbird (Agelaius 
phoenicus) nests were not different from failed nests in number of. or distance to. 
simultaneously active nests (Clotfelter and Yasukawa 1999). Thus, although predation 
caused the majority o f nest failures. Clotfelter and Yasukawa (1999) suggested that nest 
predation and nest aggregation are related only at high nest-densities.
Differences in predator species or abundance among the aforementioned studies 
were again cited as the most likely cause o f  discrepancies in findings (Gottfried 1978. 
Clotfelter and Yasukawa 1999). Chamberlain et al. (1995) found a pattern o f  increasing 
predation with increasing artificial nest density in woodland edges, but not interiors and 
suggested that nest spacing might reduce the probability o f depredation in some 
habitats. Hannon and Cotteriil (1998) considered their artificial nests independent 
because the probabilities that nests in either direction along the same transect and 
adjacent to depredated nests were also depredated did not differ from expected 
frequencies calculated from a random binomial. However, a number o f  artificial nest 
transects located > 1 0 0  m from the plots used in the present study did suffer clumped 
depredation by American Crows (Buler and Hamilton in press).
Statistical tests are not necessary in cases where nearly all nests on a particular 
plot, and thus in a particular condition or “"treatment", suffer clumped depredation. The 
question then is only whether the evaluated condition (i.e.. ““treatment") could compel 
such a drastic result. When researchers conducting field studies use several 
geographically separated replications o f the habitat conditions under evaluation, 
clumped depredation that is independent o f these habitat conditions should be obvious.
1 6 7
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Therefore, It is my opinion that the use o f nests as independent units for tests of the 
effects of habitat condition within a replicated design should be acceptable. This is 
especially so in studies o f  communities as opposed to those o f single species and for 
comparisons that are not otherwise possible.
D ifferences in N est Success between N esting S tages
Mayfield daily nest success was numerically higher during the nestling stage 
than during the egg stage for all open nests and all guilds except FE and SS species 
(Table 4.1). The statistically significant difference detected for the open-nesting 
community (Table 4.1) occurred despite the lack o f a difference between the egg and 
nestling stages for TR  species (Table 4.1). NM species were far more successful during 
the nestling stage than during the egg stage (Table 4.1). Daily success estimates for 
NM species during the egg and nestling stages corresponded to 54 and 64 % nest 
success, respectively when I used an average length o f  12 days for each nesting stage. 
Neither habitat-association guild had significant differences in daily nest success 
between nesting stages (Table 4.1). Forest-area insensitive species were more 
successful during the nestling stage than during the egg stage (Table 4.1). though I 
detected no difference for forest-area sensitive species (Table 4.1).
The result o f  greater success during the nestling period has also been noted for 
Eastern Meadowlarks (Slurnella magna; Roseberry and Klimstra 1970). Yellow­
breasted Chats in southern Indiana (Thompson and Nolan 1973), riparian bird 
communities (Best and Stauffer 1980). and bottomland hardwood bird communities 
(Ouchley 1996). Yet the opposite has been reported by many researchers, including 
those investigating Red-winged Blackbirds (Young 1963. Robertson 1972. Caccamise
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1976). tropical birds (Skutch 1985), Magpies (Pica pica-, Redondo and Castro 1992). 
Scrub Jays (Aphelocoma coerulescens; Schaub et al. 1992). and a  summary o f 35 
studies conducted between 1915 and 1955 on open-nesting altricial birds (Nice 1957). 
Theoretical explanations abound for each result. Researchers finding lower success 
during the nestling stage have attributed it to greater nest-centered activity o f both 
young and adults. Besides sight and sound-based cues, olfactory cues emanating from a 
nest with nestlings are likely more conspicuous than those emanating from a nest that 
contains eggs. Conversely, increased adult nest defense during the nestling stage 
(Andersson et al. 1980. Ouchley 1996) and later in the nesting season (Andersson et al. 
1980) have been advanced to explain reduced depredation. These explanations are not 
mutually exclusive and I believe that both occur.
Mayfield (1975) foreshadowed the present discussion by stating that "desertion 
is usually more prevalent during incubation and depredation is usually more likely when 
activity at the nest increases after the hatching o f young.” He discussed differences in 
daily success between nesting periods from several points o f concern. First, researchers 
commonly separate the data into the two periods to avoid masking potentially important 
differences. Still, unless the evaluated factors (generally habitat-related) affect nest 
stages differentially, separation may not be necessary. Ultimately, either approach 
should merely be explained (Mayfield 1975). I used both approaches to evaluate nest 
success among plot types and study area sectors (Chapter 3) because one or more types 
o f edges or degrees o f fragmentation might differentially affect success during one or 
the other nesting stage. I assessed full-cycle success, despite differences between stages
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(Table 4.1), for the same reasons I did not separate data from years that differ.
Important differences should transcend both temporal and stage-based variation.
A much more important, and nearly universally overlooked, consideration is the 
validity o f the usually implicit assumption that within-stage mortality is equal across the 
days o f that stage (Mayfield 1975). While his cursory examination o f  data for several 
species has revealed no such difficulty, Mayfield (1975) noted that a study by 
Woolfenden and Rohwer (1969) found Mourning Dove (Zenciida macroura) failures 
skewed toward the beginning of incubation. Though certainly not a planned part o f this 
study (i.e.. overlooked), I present a brief analysis here. I examined histogram s o f the 
number o f failures per day and used Proc Univariate o f  SAS (SAS Institute. 1988) to 
assess for skewness and significant directional relationships.
We observed 8 8  nests from egg-laying through failure during incubation for a 
mean of 7.64 ± 0.49 days, and 89 nests from hatch through failure for a  m ean o f 5.21 ± 
0.29 days. Histograms did not approximate the normal curve during either stage 
(Shapiro-Wilkes: egg-stage W -  0.90, P  < 0.0001; nestling stage W =  0.95. P < 0.0032) 
which is as expected if  failure is relatively even across each period. The distribution of 
failures during each stage was somewhat leptokurtic but not skewed (egg stage kurtosis 
= -1.41. skewness = 0.06; nestling stage kurtosis = - 0.74. skewness = 0.33). Thus, 
within each stage there were relatively more nest failures near the center and at the tails 
o f the distribution, than would occur in normal curves centered on the means (Sokal and 
Rholf 1995). I also detected no notable daily concentration of failures during the egg 
stage and the regression of failures on observation days did not have a significant slope 
1 . 13 = 0.23. P = 0.6371). Conversely, the regression o f failures on observation days
1 7 0
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during the nestling stage had an overall significantly negative slope ( F 1 . 13 = 17.27. P  = 
0.0011). From closer examination, I determined that failures during the nestling stage 
appeared to peak around 5 days after hatch. Interestingly, this coincides with the timing 
o f eye-opening and increased begging for most o f  these altricial birds (K. Ouchley. The 
Nature Conservancy o f  Louisiana, pers. commun.). Lastly, the number o f  failures per 
day declined consistently after day 5, spiked slightly at 10 days, and no failures 
occurred more than 1 1  days after hatch.
These observations might serve to reduce confidence in the idea that Mayfield 
daily nest success is a superior parameter to apparent success (at least during the 
nestling stage). On the other hand, they also support hypotheses advanced to explain 
the phenomena o f greater success during the nestling stage than the egg stage. The 
former assertion is only true if  an appreciable proportion o f  the nests in a given sample 
is o f those located after the period o f greatest risk o f failure has passed. However, if  the 
sample contains many nests observed before this critical time (which is generally the 
case). Mayfield daily success does indeed represent an estimate o f mean survival 
probability across the entire stage. Regarding the latter assertion, the observed overall 
declining likelihood o f failure during the nestling stage supports the hypothesis of 
increasing parental nest defense after hatch.
Assertions that NM species are potentially more vulnerable to adverse habitat 
and environmental conditions than TR species during the breeding season are common 
(e.g.. Bohning-Gaese et al. 1993. Martin 1992. Sauer et al. 1996). Certainly, these 
assertions help to explain differential levels o f declining abundance noted between these 
two guilds (e.g., Robbins et al. 1989, Terbourgh 1989, Askins et al. 1990, Sauer et al.
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1996). Though not tested within guilds, success was significantly lower during the egg 
stage on the edge-adjacent half o f  study plots in the present study in 1998 (Figure 3.4). 
More directly pertinent to this discussion, the differential success between nesting 
periods for NM. but not TR species in the present study raises the question o f why NM 
species might be more vulnerable than TR species during the egg stage. I suspected that 
differential nest initiation timing between these guilds is a contributing factor and 
indeed. TR species initiated nests significantly earlier than NM species (day 127.51 ±
1.85 vs. day 145.72 ± 1.07, respectively: t = 8.52, d .f  = 1, P — 1.46E-16). Early nesting 
may allow TR species to escape the peak o f predation pressures (see following 
discussion o f differences in nest success between early and late nests).
Contradictory to the just-discussed results, two of three species with differences 
in daily success between nesting stages were TR species. Unique among all 
comparisons. Carolina Wren daily success during the egg stage was greater than that 
during the nestling stage ( jr  = 4.66, P = 0.0309, Table 4.2). On the East Reservation of 
BAFB. wrens built very inconspicuous nests in possibly the widest variety of locations 
(pers. obs.). Often classified as a cavity-nester (Ehrlich et al. 1988) because they use 
nooks and crannies (not cavities) and build a domed enclosure. I consider Carolina 
Wrens to be open-nesters because they commonly nest on the ground. Regardless. I 
attribute their lower success during the nestling stage to the culmination o f three factors. 
Their very inconspicuous nests become (1) much less so after hatch as the opening is 
enlarged by the (2) competitive and vociferous begging of a (3) relatively large clutch 
of between four and six young (Ehrlich et al. 1988, pers. obs.).
1 7 2
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Pine Warblers, on the other hand, build similarly inconspicuous yet truly open- 
cup nests high in the canopy (Ehrlich et al. 1988) at BAFB (pers. obs.). Their increased 
success in the nestling stage over that during the egg stage { j f  = 4.74. d .f  = 1 ,P  = 
0.0294: Table 4.2) is congruent with the phenomena o f increased parental nest defense 
after hatch. The only NM species with differential daily success between nesting stages 
was the Ruby-throated Hummingbird, and their success was also greater during the 
nestling stage Q f = 5.35, d.f. = 1, P = 0.0207; Table 4.2). Hummingbirds build tiny 
nests in the midstory (Ehrlich et al. 1988. Ouchley 1996) at BAFB (pers. obs.) and as 
noted in Chapter 2, appear particularly susceptible to abandonment during the egg stage. 
This cause-of-failure accounted for 22% o f all hummingbird nest failures (Table 2.14), 
and all occurred during the egg stage. Their daily success after hatch was second only 
to that o f the Blue Jay. at 0.9882 (Table 4.2) and might also be attributable to increased 
parental vigilance. Lastly, a further complication regarding the differences among 
species in this analysis is the likelihood that each species may face a different suite o f 
potential predators (see Chapter 3 and later sections of this Discussion).
D ifferences in Success betw een Early and Late Nests
Twice as many birds o f  all species, and between two and three times as many in 
each guild examined, initiated nests prior to 1 June than on or after this arbitrary date. 
Mayfield daily nest success o f early-initiated nests was numerically greater for every 
guild examined. These estimates were significantly greater for all open-constructed 
nests. NM species, and both forest-area sensitivity guilds (Table 4.3). Given the 
tendency o f TR species to nest earlier than NM species, the lack o f a significant 
difference between early and late nests o f TR species is surprising. Regardless, with
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this timing, this guild may escape the peak o f predation pressures, especially if  this peak 
occurs after 1 June (day 151). Daily success was also numerically greater for the early- 
initiated nests o f  nine o f ten species with 12 or more nests in each time period (Table 
4.4). but only early-initiated nests o f  Indigo Buntings had significantly greater success 
(Table 4.4). Nonetheless, this pattern is consistent with that noted by Best and Stauffer 
(1980) in central Iowa. M ermoz and Reborda (1998) in Argentina, and Clotfelter and 
Yasukawa (1999) in southern Wisconsin, where predation increased over the course of 
the nesting season.
Ouchley (1996) also found this pattern o f  greater daily success for early-initiated 
nests o f TR species in bottomland hardwood forests in Louisiana. Regarding NMs. 
Ouchley (1996) found that early nests o f seven o f eight species had lower daily success 
and Wilson and Cooper (1998) reported the same for Acadian Flycatchers in 
southeastern Arkansas. Potential reasons for this difference between the present study 
and those o f  Ouchley (1996) and Wilson and Cooper (1998) are likely related to factors 
associated with the primary proximate causes o f nest failure in each study. First, it is 
likely that the managed and fragmented southern pine forest examined in the present 
study and the bottomland hardwood habitats examined by Ouchley (1996) and Wilson 
and Cooper (1998) differ considerably in predator communities. Though authors noted 
only a few direct observations o f  predation events in any o f these studies, one obvious 
difference in lists o f  potential predators was the presence o f breeding Blue Jays in the 
present study. If jays are an important component of the nest-predator community at 
BAFB. their numbers, given their relatively high season-long nest success (Table 2.11) 
certainly were increasing as the season progressed.
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Another, potentially more important, difference is the relative influence o f  brood 
parasitism among studies. Although I cautioned against overlooking the potential for 
this nest failure cause to be influential. I also found it to occur with considerable rarity 
(Table 2.15). Conversely. Ouchley (1996) and Wilson and Cooper (1998) found brood 
parasitism to occur at higher rates than in the present study. Ouchley (1996) found 
parasitsm to affect NM species more so than TR species, and along with Wilson and 
Cooper (1998). to affect early nests more than late nests. Cowbirds begin laying eggs in 
April and they lay at much reduced rates later in the nesting season (R. Hamilton. LSU. 
pers. commun.). Because timing o f nest initiation may be related to factors associated 
with predation and brood parasitism. I echo the suggestion by Ouchley (1996) that this 
proximate factor be assessed in more studies o f  forest bird nest success.
The majority o f  previous studies concerned with the phenomenon o f  seasonal 
decline in reproductive success have focused on the parameters o f clutch size, nestling 
size, or fledgling recruitment. This was not the subject o f  this study. This distinction is 
important because the ultimate reason for such a seasonal decline is likely a 
combination o f timing with regard to seasonal environmental variation and the quality 
o f individuals and/or their territories (see Hochachka 1990, Verhulst et al. 1995 and 
references therein). Instead, I was concerned with the possibility o f seasonal variation 
in nest success and the proximate reasons this might occur. Still, it is possible that the 
observed numerically greater daily nest success for early-initiated than for late nests o f 
all guilds and all but one species (Tables 4.3 and 4.4) is related to parental quality. 
Though not assessed in this study, the assumption that early-arriving American 
Redstarts (Setophaga ruticilla) reproduce more successfully was used to link the use o f
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higher-quality wintering habitats to greater reproductive success in central New 
Hampshire (Marra et al. 1998).
D ifferences Related to N est M icrohabitat Param eters
Mean values for each o f  the nest microhabitat parameters assessed among 
categories o f nest fate were remarkably similar, especially between nests that succeeded 
and those that were depredated (Table 4.5). Though I detected no significant 
differences and sample sizes for each o f the other causes o f nest failure were rather 
unimpressive, patterns for two o f the other fates were somewhat interesting. Birds 
placed nests that failed due to weather events in the largest and tallest trees, and in areas 
with the most ground litter and least shrub cover (Table 4.5). When nest failure was 
due to brood parasitism, midstory and canopy cover estimates were low (Table 4.5). 
Because losses were few within most categorical causes except predation, associated 
habitat measures are not o f  much interest to managers. Manipulation o f relevant 
microhabitat structure may have positive effects on nest success, though I was unable to 
determine such with this analysis.
Differences in Mayfield daily nest success among categories o f nesting substrate 
and nest cover were numerous. The result o f higher daily success for ground than for 
shrub nests (Table 4.6) has been noted before for artificial nests (Yahner 1988. Yahner 
and Scott 1988, Yahner et al. 1989, Reitsma and Whelan 2000), though researchers 
obtained opposite results in many other studies (Best and Stauffer 1980. Loiselle and 
Hoppes 1983. Shalaway 1985, Wilcove 1985. Martin 1987). Differential composition 
o f the local nest-predator community among studies is a potential reason for this 
phenomenon (Yahner and Wright 1985. Yahner 1988, Nour et al. 1993). Martin (1987)
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reported results similar to Yahner (1988), when artificial nests were realistic and for 
natural nests; but he obtained results similar to the latter studies with unrealistic 
artificial nests. I am unable to compare my results o f higher daily success o f canopy 
nests than o f midstory or shrub nests (Table 4.6) with the literature as such comparisons 
appear to be previously unreported. I suspect that reasons for these differences must 
also relate to differential predation pressures among these vegetation layers. Managers 
may be able to manipulate the availability o f  the shrub, midstory, and canopy substrate 
categories to some degree and thus affect species composition and diversity. However, 
their effect on daily success may still be limited by the extent to which they can 
influence the composition of the local predator community. Thus combined with 
increased provision o f preferred nesting substrates, control o f  specific predators is likely 
to increase nesting success.
I expected more than just the guild o f  forest-area sensitive species to differ in 
daily success among categories o f nest cover (Table 4.7). Because increased foliage 
might better hide a nest from visually cued predators, greater success should coincide 
with higher cover estimates, as indicated in a review by Clark and Nudds (1991). Thus 
greater daily success for nests categorized as having either medium or high than low 
cover (Table 4.7) was not unexpected. One guild and 4 o f 11 species had such 
differences and in each case, nests with higher cover had greater daily success than 
those with less cover (Tables 4.7 and 4.8). While other researchers have also reported 
similar results, (Nice 1937, Nolan 1978) and they seem intuitive, many others have 
reported no relationship between cover and nest success (Roseberry and Klimstra 1970.
1 7 7
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Anderson and Storer. Caccamise 1977. Best 1978, Gottfried and Thompson 1978. 
Hannon and Cotterill 1998).
D ifferences in Species Success betw een Edge and In terior P lo t Portions
Nine o f 13 species had numerically greater daily nest success on interior than on 
edge plot portions (Table 4.9). Because the full open-nesting community was more 
successful on interior than on edge-adjacent plot portions (Figure 3.3). it is not 
surprising that the species contributing the most nests. Northern Cardinals, differed in 
the same manner (Table 4.9). The far greater success o f  the FI and area-sensitive 
Hooded Warblers on interior than on edge plot portions (Table 4.9) is especially 
supportive o f my research hypothesis that success differs between these habitats. The 
daily success estimate o f 0.6818 on edge-adjacent plot portions extrapolates to a nest 
success estimate o f 0.00018. or 0.02% for the full 22.5 day nest cycle. Thus in order to 
fledge between one and four young in these habitats. Hooded Warblers will have to 
build ca. 50 nests and lay 150 to 200 or more eggs. Because we observed nests in these 
habitats for an average o f only 2 days each. I also considered a larger edge-adjacent plot 
portion which raised the estimate o f  daily success considerably (Table 4.10). Still, in 
this expanded area o f edge-adjacent habitat Hooded Warblers will have to build ca. 18 
nests and lay 54 to 72 or more eggs to fledge between one and four young.
Four o f 13 species had numerically greater success on edge-adjacent plot 
portions (Table 4.10) and two o f  these were FI habitat-associated (Table 2.6). Only the 
Kentucky Warbler was significantly more successful on edge-adjacent than on interior 
plot portions (Table 4.10). This result supports the contention by Herkert et al. (1993) 
that Kentucky Warblers are more tolerant o f  fragmentation than many other forest birds.
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Kentucky Warblers are also unique among all species tested in that they are obligate 
ground nesters (Ehrlich et al. 1988. Table 2.1). While ground nests as a whole had 
higher daily success than shrub nests (Table 4.6). Kentucky Warblers built only ca. one 
half o f all ground nests.
This pattern o f lower success away from edge habitat has also occurred for 
artificial ground nests (Yahner and Scott 1988, Nour et al. 1993). Again, speculation 
about the mechanism for such results centered on hypothesized differences in the 
predator communities between contiguous and fragmented habitats (Yahner and Wright 
1985. Yahner 1988. Nour et al. 1993, Andren 1995). Ground nests may be less 
susceptible to depredation by corvid predators, which are more often associated with 
edge habitats (Andren et al. 1985. Yahner and Scott 1988, Andren 1992. 1995. Haskell 
1995. Marini et al. 1995. Hannon and Cotterill 1998). than to ground-dwelling 
mammalian predators. Predation o f artificial nests by smaller-mouthed mammalian 
predators increases with increasing size o f forested patch (Nour et al. 1993. Haskell 
1995). which contain greater proportions of interior habitats. Future research should 
focus on the composition o f  predator communities across a range o f  scales; these should 
include studies o f fragmented and contiguous forested landscapes and o f  the interior and 
edge portions o f both large and small forests.
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CHAPTER 5. CONCLUSIONS AND CONSERVATION 
RECOMMENDATIONS
CONCLUSIONS
E fficacy  o f  Point Counts for M anagem ent C onsiderations
Point counts alone were o f limited value to managers seeking to confirm the 
breeding presence of members o f orders other than Piciformes and Passeriformes. We 
located nests for one or more species from each of seven other taxonomic orders (Table 
2.1 and Tables 2.4 through 2.6) and I detected the presence o f members o f only three o f 
these orders in point counts (Table 2.1). Therefore, in order to fully sample breeding 
birds, land managers must extend extra effort to detect the presence o f such species.
The Chuck-will's Widow is a species considered to be o f high concern by PIF in the 
West G ulf Coastal Plain physiographic province because it is decreasing significantly in 
abundance (Table 2.19). Ruby-throated Hummingbirds are also not often detected in 
point counts due to their small size and easily overlooked vocalizations and they are o f 
conservation concern (Table 2.19). Lastly, the detection o f  the presence of members o f 
the orders Falconiformes and Strigiformes is desirable due to the status o f many as 
keystone predators and to their concomitant importance to ecosystem health.
Point count data from the upland pine forest on BAFB did reflect the 
composition o f the breeding community relatively well with regard to members o f the 
orders Piciformes and Passeriformes. With this technique, there is no information 
regarding habitat quality for reproduction, but it is valuable for assessment o f breeding 
community composition within these orders. When point counts are combined with 
nest searching, valuable information regarding habitat quality can be ascertained.
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BAFB is within the geographic range o f several species (Peterson 1980) that we rarely 
detected in point counts (see Table 5.2); other species that were well represented in 
point counts were rarely confirmed to be nesting (Table 2.1). The reasons for these 
anomalies are not ascertained, but they may be related to poor habitat suitability for 
breeding because o f tree species composition and habitat fragmentation.
Coincidence o f Nest Success with Point Count Data
The relative numbers detected in point counts corresponded well with the 
numbers o f nests located for all but two species (Tables 2.3 and 2.9). Thus, point 
counts do appear to relate to suitability o f  habitats for nesting attempts. However, this 
does not mean there is a correlation with nest success. Nest success differed among 
years (Chapter 3) but only three temperate resident species differed in abundance 
between 1997 and 1998 (Table 2.3). Further, abundance data across plot types (Table 
2.3) are inverse to nest success data for Northern Cardinals and Kentucky Warblers 
(Tables 3.10 and 3.11). When a species is abundant and nest success is low. 
reproductive potential is lost; this has been termed an “ecological trap” (Gates and 
Gysel 1978. Ratti and Reese 1988, Heske et al. 1999) as was the case for cardinals and 
Kentucky warblers in this study. Managers should remember that high abundance 
recorded in point counts (especially for forest edge and shrub-scrub species) can mask 
poor reproduction. Conversely, low numbers o f forest interior species can occur even 
though they may have high nest success.
The community-level measures o f abundance, richness, and diversity are 
attractive because they are easily acquired from point count data; under suitable 
conditions they can be compared, and interpreted. They are useful in evaluating habitat
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with respect to the totality o f  birds present and thus broad-scale suitability. However, 
this ease o f use results primarily from their inattention to individual species and thus 
they have severely limited utility with regard to species conservation. Detailed 
information at the species level (i.e., abundance within species and exactly which 
species comprise richness) is often useful. Rare and endangered species may be 
present. Thus, while consideration o f the community as a whole is desirable, shortcuts 
are ill advised. Because species differ in habitat requirements, sensitivity to 
disturbance, and a range o f related life requisites, managers must be attentive to 
fluctuations in the demographic parameters o f individual species.
M easures o f  N est Success
Mayfield estimates o f full-cycle nest success are more accurate than apparent 
success because they make more full use o f the nesting data. The Mayfield method is 
intended to correct for the obvious bias arising from the fact that nests that fail early 
may not be found and are less likely to be included in the data than nests that fail late: 
many nests are found just before they fledge young. With the Mayfield method, nest 
success can be accurately determined. However, the unthinking use of Mayfield nest 
success may harbor other potential biases if  nest failure is more likely during specific 
intervals within the nesting cycle. I identified a potential such bias; a concentration of 
nest failures occurred around 5 days after hatch (Chapter 4 Discussion). Calculations o f 
success for the nestling period would thus be incorrect if the data did not encompass 
observations both before and after this point in the nestling period. If this were the case 
(though it was not), corrections could be made by considering the nestling stage as 
composed o f two periods o f equal daily success. This discussion illustrates another
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advantage o f the Mayfield method. The identification o f such a concentration o f nest 
failures and the potential need to further subdivide the nestling stage is not possible with 
the use o f  apparent nest success.
Mayfield and apparent nest success estimates were comparable, for the most 
part, in magnitude among species (Tables 2.10 through 2.12). Thus as a matter o f 
practicality, apparent success might be useful as an index to actual nest success when 
funds are limited. This is especially the case when such monitoring is for inventory, as 
opposed to research, purposes.
R elative Im portance am ong Identified Causes o f  N est Failure
Predation was identified as the primary cause-of-failure for nests in this and 
many other studies (Donovan et al. 1995, Hanski et al. 1996. Ouchley 1996. Annand 
and Thompson 1997. Fuller 1998. Lind 1998. Wilson and Cooper 1998); these studies 
differed greatly in geographic areas, habitat types, and forest management regimes. 
Future research on predation would result in useful information on how to increase 
nesting success. Important subjects for such research are many: (1) the positive 
identification o f predator community composition and the identification o f  predator 
species or guilds most detrimental to nest success, (2) the quantification o f differences 
in predator occurrence and abundance among habitat conditions and related 
management regimes, and (3) the identification of management activities that might 
reduce the impact o f  predation on nesting success.
Despite the overriding importance o f predation as a failure-cause. managers 
should not overlook the phenomenon o f brood parasitism. Managers can monitor
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numbers o f Brown-headed Cowbirds relatively inexpensively with point counts and 
track fluctuations in cowbird numbers.
Influences o f  A djacent H abitat D iscontinuities on N est Success
Among guilds, the only unequivocal result regarding differences in daily success 
among plot types occurred for forest edge and shrub-scrub species in 1997 and 1998. 
Members o f this grouping o f habitat association guilds were much less successful on 
plots adjacent to access roads than to pipeline corridors in 1997 (Table 3.6). They were 
also less successful on plots adjacent to either recent timber harvests or natural gas 
wells than on those adjacent to pipeline corridors or access roads in 1998 (Table 3.6). 
The Northern Cardinal, an l/E species, was also less successful on plots adjacent to 
either recent timber harvests or natural gas wells than on those adjacent to pipeline 
corridors or access roads (Table 3.10). Kentucky Warblers were less successful on 
plots adjacent to natural gas wells than to other plot types (Table 3.11). Therefore the 
placement and extent o f future timber harvests as well as the re-vegetation of 
abandoned natural gas wells affects nest success and relative abundance. This was 
important here because relative abundance was high in areas adjacent to these relatively 
large discontinuities and nest success was low: these areas acted as "ecological traps" 
(Gates and Gysel 1978. Ratti and Reese 1988. Heske et al. 1999).
Influences o f Precipitation on N est Success
Though certainly not a planned "treatment", the drastic difference among years 
in precipitation (Figure 3.7) and resultant ground water supplies (Figures 3.8 and 3.9) 
was important. Daily nest success for the full open-nesting community, the most 
specialized guild classifications (i.e., forest interior, and forest-area sensitive species).
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and Acadian Flycatchers (Tables 3.2 through 3.5 and 3.7 through 3.9) was low in the 
drought year o f 1998. It is important to note that the drought had differential effects 
with regard to the proximity o f  nests to habitat discontinuities (Figures 3.3 and 3.4). 
Influences o f  Proxim ity to E dge on N est Success
Nests o f  the open-nesting community located on the edge portions o f  study plots 
had dramatically lower full-cycle daily success than those located on interior plot 
portions (Figure 3.3). This result appears to primarily be due to extremely low success 
in these edge habitats during the egg stage in 1998 (Figure 3.4). W hile managers 
cannot control precipitation, they may well be able to manipulate the forested landscape 
to minimize the extent o f unfavorable habitat.
At the species level, nests o f  the Northern Cardinal and Hooded Warbler located 
within 62.75 m o f discontinuities were less successful than nests located in the interior 
(Table 4.9). Daily success for Hooded Warbler nests located nearer discontinuities was 
so low that only one in 50 eggs laid in these nests were likely to hatch and fledge. This 
negative influence of habitat discontinuities on Hooded Warbler nests extended at least 
100 m into the forest (Table 4.10). Because the Hooded Warbler is declining in 
abundance and is a species o f high concern in the West Gulf Coastal Plain 
physiographic province (Table 2.19). this information is especially useful to managers.
Not unexpectedly, all species were not affected the same. Another species 
declining significantly in abundance and o f high concern in this region, the Kentucky 
Warbler (Table 2.19) had the opposite response. Nests located less than 62.75 m from 
habitat discontinuities had greater success than those located farther from 
discontinuities (Table 4.9), but the daily success o f interior Kentucky Warbler nests was
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not particularly low (Table 4.9). Management to reduce effects o f  discontinuities would 
apparently help Hooded Warblers more than it would hurt Kentucky Warblers. 
Influences o f  Fragm entation  Indices on  N est Success
Both the full open-nesting community (Table 3.14) and Hooded Warblers (Table 
3.21) were more successful in the least fragmented sector o f the study area. Because no 
guild or species had greater success in the more fragmented sectors than in the least 
fragmented sector, I conclude that reduced fragmentation is indeed a  laudable goal for 
forest managers.
Influences o f  P rescribed  Burning on N est Success
Prescribed burning is a very important management tool in the upland pine 
forest type for a variety o f  reasons. The use o f  periodic burning reduces hardwood 
encroachment in the understory o f pine forests. Prescribed bums reduce the build-up of 
dead pine needles and other fuels so that occasional natural or accidental fires are less 
detrimental to the crowns o f  growing pine trees. Burning results in ash with nutrients 
and minerals. Managers also use prescribed fires to mimic, though more safely, the 
natural regime o f periodic fires that occurred in these forests historically. The 
frequency o f prescribed burning on the East Reservation o f BAFB may well contribute 
to the lack o f a discernible effect o f  this management tool on the nest success o f  birds 
nesting in this forest (Table 3.12). Further, because the birds nesting in these habitats 
also evolved in the presence o f  these periodic fires, it is not surprising that burning had 
no discernible effect on nesting success in the present study (Table 3.12).
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Influences o f  N est M icrohabitat on N est Success
Because birds, as opposed to managers, choose the specific locations in which to 
build their nests, questions regarding the influence o f nest microhabitat parameters on 
nest success are somewhat academic. However, there exists potential for managers to 
affect the relative availability o f vegetation structures that constitute nest microhabitat. 
Estimates o f midstory and canopy cover were lower (though not significantly so) for 
those nests failing due to brood parasitism (Table 4.5). Thus it is possible that increased 
midstory and canopy cover might decrease cowbird problems.
The relatively greater daily success for ground than for shrub nests might be 
related to the composition o f  the local predator community (Yahner and Wright 1985. 
Yahner 1988. Nour et al. 1993; Table 4.6). Researchers using artificial nests have 
found this, but greater success is almost equally divided between ground and shrub 
nests in these studies (Best and Stauffer 1980, Loiselle and Hoppes 1983, Shalaway 
1985. Wilcove 1985. Martin 1987). This was not specifically addressed in the present 
study (though attempted in a concurrent study, see Buler 1998). Different predators 
might find nests in different strata with different efficiencies and the predators 
themselves may vary among layers. This would help to explain the previously 
discussed (i.e.. in the Influences o f  Proximity to Edge on Nest Success section) results o f  
differential daily nest success between shrub-nesting Hooded Warblers and ground- 
nesting Kentucky Warblers (Tables 4.9 and 2.1).
Canopy nests were also more successful than either shrub or midstory nests 
(Table 4.6). However, I was unable to compare these results with the literature as no 
such comparisons have been previously reported to the best o f  my knowledge. Despite
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this. I proffer the same hypothesis. Differential searching by predators and differences 
in predator communities among these nesting substrate layers may well be culpable for 
these differences. I suggest that future research should focus on questions about the 
composition o f predator communities for a variety o f  reasons. Predation was the 
overriding nest mortality factor and the predators present and their precise community 
composition might explain differential nesting success, not only among species but also 
among both horizontal and vertical differences in nest locations. Knowledge o f 
predator community composition should help both researchers and managers devise 
methods to increase the nesting success o f nongame forest birds by differentially 
controlling predators.
Only the guild o f forest-area sensitive species and four individual species had 
differences in daily nest success among three levels o f  nest concealment. All 
differences were such that nests with greater estimates o f concealment had greater daily 
success (Tables 4.7 and 4.8). All o f the individual species that differed in daily success 
among categories o f concealment. Eastern Wood-pewees. Hooded Warblers. Kentucky 
Warblers, and White-eyed Vireos. are species o f  concern and decreasing in abundance 
in the region (Table 2.19). While the ability o f managers to affect this parameter is 
somewhat limited for the bare branch-nesting pewee (Table 2.1). the provision o f 
thicker shrub layer vegetation might serve to increase daily nest success for the warblers 
and the vireo.
Independence am ong Nests
In this study predation was not temporally clumped in the vast majority o f  plot / 
year combinations (25 o f  32). However, the same individual predator did possibly
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depredate pairs o f  nests on the same day on six occasions. I concluded that the same- 
day. same-predator depredation o f nests in relative proximity to one another was the 
exception rather than the rule. The use o f  Mayfield daily nest success, as opposed to 
apparent success, changes the response variable from simply the binary value o f  
successful or unsuccessful to a composite probability function. The contributions by 
each o f a pair o f  non-independent nests to daily nest success is determined solely by the 
number o f observation days for each nest, and thus are generally unequal despite the 
nests' common fate. Finally and perhaps most importantly from a practical point o f  
view, some comparisons o f  interest (e.g., nest-centered microhabitat parameters) are 
simply not possible when response variables are restricted to those measured at the plot 
level. In conclusion. I suggest that statisticians, as opposed to wildlife researchers, 
should debate the subject o f  independence among individual nests located on the same 
study plot further.
Stage-specific N est Success
The general pattern in this study was that daily success during the nestling stage 
was greater than that during the egg stage (Tables 4.1 and 4.2). although Carolina 
Wrens had the opposite response (Table 4.2). Authors o f previous studies have reported 
not only similar (Roseberry and Klimstra 1970. Best and Stauffer 1980. Ouchley 1996). 
but also opposing results (Skutch 1985. Redondo and Castro 1992. Nice 1957). 1 
propose that these differences among studies arise from differing local predator 
communities. If managers wanted to alter success in either o f these stages, they should 
modify the predator community in the habitats o f  interest.
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N est Success in relation to T im in g  o f  N est Initiation
The general pattern, including several guilds and Indigo Buntings, was for 
numerically greater daily success for nests initiated before 1 June than after (Tables 4.3 
and 4.4). A few other authors have also found this (Best and Stauffer 1980. Ouchley 
1996): however, Ouchley (1996) reported the opposite response for seven o f eight 
Neotropical migrant species. Ouchley (1996) believed the relatively low early-nest 
success experienced by Neotropical migrant species in his study to the high incidence o f 
early nest failure due to brood parasitism. Brood parasitism was relatively rare in my 
study. Thus again, a difference in the community o f species responsible for causing 
nest failures is instrumental in the different results found between studies.
CONSERVATION RECOMMENDATIONS
The constraints imposed on a 'working* forest with regard to bird conservation 
strategies are many. The East Reservation o f  BAFB is a multiple-use area. A primary 
constraint is presented by the fact that the Air Force does not hold the rights to the 
minerals (i.e.. natural gas) underlying the East Reservation and the holder has the right 
to develop energy resources as they desire. Another important restriction relates to the 
fact that income generated through utilization of the timber resource funds the 
Conservation Office, staff, and management o f the forest itself. Nonetheless, bird 
conservation strategies can be developed and optimized within this context.
These constraints make the formulation of a conservation plan for nongame 
birds in this forest a complicated process. A logical approach is to determine existing 
restraints and their permanence. Then the most critical needs and priorities need to be 
determined in a hierarchy of scales from the most general to the most specific. The next
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step is to determine the limiting factors that may affect the implementation o f  any plan. 
BAFB probably has more flexibility in deciding needs and therefore one suggested 
approach will emphasize habitats that are now scarce and not being emphasized 
elsewhere in the region. Each of the plans I propose is centered on bird habitat and its 
effect on diversity and species of interest. General characteristics o f habitat that attract 
birds are likely to have similar effects on other groups. Plans developed to meet 
specific habitat needs o f species currently reproducing poorly must also minimize harm 
to habitat that is currently suitable for other species with somewhat conflicting 
requirements. These recommendations will first be determined outside the context o f  
constraints and then tempered to fit within them.
D eterm ination o f  Species o f Special Interest and Focus 
Population Monitoring 
Breeding-season Birds
Any effective conservation strategy will necessarily include a breeding bird 
monitoring program. Point counts, though limited because inconspicuous species are 
often underrepresented, are useful to forest stewards as a way to track the results o f  their 
efforts over time. The calculation of community-level measures can be useful for 
making comparisons between areas or tracking responses through time. However. I 
recommend that populations also be tracked at the species level. With species-level 
monitoring, habitat management efforts can be more directly assessed.
To address one drawback of point counts, special effort should be extended to 
actively search for species o f concern that are either particularly inconspicuous or occur
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in relatively low densities (Table 5.1). Continuous efforts for particular species should 
be extended outside o f  the standard point count protocol to document the presence of
Table 5.1. Numerical trend and Partners in Flight West G ulf Coastal Plain (WGCP) 
priority level for species requiring special monitoring attention and potentially 
occurring during the breeding season on Barksdale Air Force Base. Louisiana.
T a x o n o m i c  O r d e r
S p e c i e s  ( scientific name)
B r e e d i n g  B i r d  S u r v e y  
N u m e r i c a l  T r e n d  *
W G C P  
P r i o r i t y  L e v e l  *
Galliform es
W i l d  T u r k e y  ( M eleagris gallopavo) d e c r e a s i n g m o d e r a t e
Falconiformes
M i s s i s s i p p i  K i t e  ( Ictinia m ississippiensis) u n c e r t a i n m o d e r a t e
S h a r p - s h i n n e d  H a w k  (Accipiter s  trial us) u n c e r t a i n l o w
C o p p e r ' s  H a w k  ( Accipiter cooperii) u n c e r t a i n l o w
R e d - t a i l e d  H a w k  ( Buleo jam aicensis) s i g n i f i c a n t l y  i n c r e a s i n g l o w
R e d - s h o u l d e r e d  H a w k  ( Buteo lineatus) s i g n i f i c a n t l y  i n c r e a s i n g l o w
B r o a d - w i n g e d  H a w k  ( Buteo platypterus) s t a b l e l o w
B l a c k  V u l t u r e  {Coragyps atratus) s i g n i f i c a n t l y  i n c r e a s i n g l o w
T u r k e y  V u l t u r e  ( Cathartes aura) s t a b l e l o w
A m e r i c a n  K e s t r e l  {Falco sparverius) u n c e r t a i n l o w
Slrisiform es
E a s t e r n  S c r e e c h  O w l  ( Otus asio) u n c e r t a i n l o w
B a r r e d  O w l  (Strix varia) u n c e r t a i n l o w
B a r n  O w l  (  Tyto alba) u n c e r t a i n l o w
C ol umbi formes
M o u r n i n g  D o v e  {Zenaida m acroura) s t a b l e l o w
Caprim ul s i  formes
C o m m o n  N i g h t h a w k  {Chordeiles minor) s t a b l e l o w
C h u c k - w i l l ' s  W i d o w
(Caprimulgus carolinensis) s i g n i f i c a n t l y  d e c r e a s i n g h i g h
Anodiformes
R u b v - t h r .  H u m m i n g b i r d  {Archilochus colubris) d e c r e a s i n g m o d e r a t e
* -  scores based on the 1998 update o f the PIF Species Prioritization Scheme (Hunter et 
al. 1992. Carter et al. 2000. http//:www.cbobirds.org).
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these species o f  concern. One method is to instruct personnel engaged in other forest 
management activities to always note the time and place where such species are 
encountered. Another is to conduct night counts. Species of special concern that are 
likely to occur in the area o f BAFB and whose numbers are possibly inadequately 
assessed with point counts include the Wild Turkey. Mississippi Kite (Ictinia 
mississippiensis). Chuck-will's Widow, and Ruby-throated Hummingbird (Table 5.1).
Standard point count protocol is effective for monitoring numbers o f  most 
members o f the orders Piciformes and Passeriformes found on BAFB in this study 
(Tables 2.4 and 2.5). Special effort should be extended to note the presence o f species 
identified as: (1) negatively affected by fragmentary habitat features (Tables 3.10. 3.11. 
3.21. 4.9. and 4.10). (2) decreasing in abundance, and (3) o f concern by PIF in the West 
Gulf Coastal Plain physiographic province (Table 2.20). Special effort should also be 
expended to find species that were relatively rare or absent in this study but might be 
expected to occur on BAFB (Peterson 1980; Table 5.2). Thus, active searching for 
these species is especially important if forest management plans are intended to provide 
habitat for them. Four o f these species have significantly decreasing numerical trends 
in the West G ulf Coastal Plain (WGCP) physiographic province and eight are 
considered to be o f  high or extremely high concern by PIF (Table 5.2). However, it 
must be noted that point counts alone are inadequate for the evaluation o f  habitat 
suitability. Periodic nest-checking should be done for species of interest and to properly 
evaluate management actions.
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Table 5.2. Numerical trend and Partners in Flight West G ulf Coastal Plain (WGCP) 
priority level for those species rarely detected in this study but likely occurred 
historically on Barksdale Air Force Base, Louisiana.____________________________
T a x o n o m i c  O r d e r
S p e c i e s  ( scientific name)
B r e e d i n g  B i r d  S u r v e y  
N u m e r i c a l  T r e n d  *
W G C P  
P r i o r i t y  L e v e l  *
Piciformes
R e d - c o c k a d e d  W o o d p e c k e r  ( Picoides borealis) d e c r e a s i n g e x t r e m e l y  h i g h
Passeriformes
E a s t e r n  K i n g b i r d  ( Tyrannus tyrannus) s i g n i f i c a n t l y  d e c r e a s i n g m o d e r a t e
G r e a t  C r e s t e d  F l y c a t c h e r  ( Myiarchus crinilus) s t a b l e l o w
W h i t e - b r e a s t e d  N u t h a t c h  {Sitta canadensis) u n c e r t a i n l o w
B e w i c k ' s  W r e n  ( Thryomanes bewickii) s i g n i f i c a n t l y  d e c r e a s i n g e x t r e m e l y  h i g h
B l u e - g r a y  G n a t c a t c h e r  ( Polioptila caerulea) d e c r e a s i n g m o d e r a t e
B r o w n  T h r a s h e r  ( Toxostoma rufum) d e c r e a s i n g l o w
G r a y  C a t b i r d  (Dumatella carolinensis) u n c e r t a i n l o w
W o o d  T h r u s h  ( Hylocichla musielina) s t a b l e m o d e r a t e
R e d - e y e d  V i r e o  ( Vireo olivaceus) s t a b l e l o w
W a r b l i n g  V i r e o  (  Vireo gilvus) u n c e r t a i n l o w
Y e l l o w - t h r o a t e d  V i r e o  ( Vireo flavifrons) s t a b l e m o d e r a t e
Y e l l o w - t h r o a t e d  W a r b l e r  ( Dendroica dominica) u n c e r t a i n m o d e r a t e
B l a c k - a n d - w h i t e  W a r b l e r  ( Mniotilta varia) d e c r e a s i n g m o d e r a t e
A m e r i c a n  R e d s t a r t  ( Setophaga ruticilla) d e c r e a s i n g l o w
P r a i r i e  W a r b l e r  ( Dendroica discolor) s i g n i f i c a n t l y  d e c r e a s i n g h i g h
S w a i n s o n ' s  W a r b l e r  ( Limnothlypis swainsonii) u n c e r t a i n e x t r e m e l y  h i g h
W o r m - e a t i n g  W a r b l e r  ( Helmitheros vermivorus) u n c e r t a i n h i g h
C o m m o n  Y e l l o w t h r o a t  ( Geotklypis trichas) d e c r e a s i n g l o w
L o u i s i a n a  W a t e r t h r u s h  ( Seiurus motacilla) u n c e r t a i n h i g h
O v e n b i r d  (Seiurus aurocapillus) u n c e r t a i n l o w
O r c h a r d  O r i o l e  (Icterius spurious) s i g n i f i c a n t l y  d e c r e a s i n g h i g h
N o r t h e r n  O r i o l e  (Icterious galbula) u n c e r t a i n l o w
B l u e  G r o s b e a k  ( Cuiraca caerulea) s t a b l e l o w
P a i n t e d  B u n t i n g  ( Passerina ciris) s t a b l e m o d e r a t e
E a s t e r n  T o w h e e  (Pipilo erythrophthalmus) s i g n i f i c a n t l y  i n c r e a s i n g l o w
C h i p p i n g  S p a r r o w  ( Spizella Passerina) d e c r e a s i n g l o w
B a c h m a n ' s  S p a r r o w  (Aimophila aestivalsi) u n c e r t a i n h i g h
* -  scores based on the 1998 update o f the PIF Species Prioritization Scheme (Hunter et
al. 1992. Carter et al. 2000. http//:www.cbobirds.org).
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Brown-headed Cowbirds and Potential Predators
Because they have great potential to negatively affect reproduction, the 
abundance o f Brown-headed Cowbirds should be monitored. Workers should not only 
note their presence during point counts in wooded areas, but also seek them out in the 
areas to which they are attracted. Recent timber harvests, foodplots, and pastures are 
examples o f  such areas (Askins 1994. Miles 1995).
Abundances o f American Crows and Blue Jays, two o f the primary predators 
identified in the present study (Chapter 2) can be ascertained from point counts. In 
addition. I recommend that abundances o f mammalian predators be monitored. 
Managers can survey for medium and large mammals with track counts at scent-post 
stations (Linhart and Knowlton 1975) and roadsides (Ellsworth 1983). Pitfall, live, or 
snap trap arrays can be used to survey small mammals.
Future Research
I identified predation as the most influential proximate factor on nest success 
(Table 2.13). Though we attempted to identify the predator in each instance, we were 
often unsuccessful. We compiled a list o f  common predators, but we were not able to 
determine to what degree predator community composition differed in interior vs. edge 
habitats or by forest strata. This should be a focus o f future research because the recent 
literature is replete with references to the possibility that predator communities differ 
between either edge and interior or fragmented and contiguous habitats (see Andren et 
al. 1985. Yahner and Wright 1985, Yahner 1988. Yahner and Scott 1988. N ouret al. 
1993. Andren 1992. 1995, Haskell 1995. Marini et al. 1995. Hannon and Cotterill 
1998).
195
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
H abitat M anagem ent C onsiderations 
Current Relative Habitat Suitability
Many o f the most common species had higher study-wide estimates o f  daily nest 
success than have been found for these species in other studies conducted in fragmented 
forests (Table 2.18). Among species common to these other studies. Acadian 
Flycatchers and Summer Tanagers were particularly successful on BAFB. Kentucky 
Warblers were also particularly successful, even on edge-adjacent plot portions (Table 
4.9). This species has remarkable nesting success (Ouchley 1996) and is reported to be 
tolerant to forest fragmentation (Herket et al. 1993). Two possible reasons for 
differences in nest success between my study and that o f  Ouchley (1996) exist: (1) a 
perceived lower density o f  nesting birds (R. Hamilton and K. Ouchley LSU and TNCL. 
pers. commun.) and (2) the documented lower incidence o f brood parasitism by the 
Brown-headed Cowbird in the pine forest on BAFB than in the bottomland hardwoods 
o f the Atchafalaya basin.
Many other species did not have high nesting success. Among these. Indigo 
Buntings. Red-eyed Vireos. and Yellow-billed Cuckoos had lower estimates o f daily 
success in my study than in other studies o f other fragmented forests (Table 2.18).
Other species with low nesting success in the present study include Blue-gray 
Gnatcatchers and Ruby-throated Hummingbirds (Table 2.11). Most alarming among 
the results presented in this study are those for the Hooded Warbler. Nests o f  this 
species located in the most fragmented study area sector or relatively near habitat 
discontinuities o f any type were particularly unsuccessful (Tables 3.20, 4.9. and 4.10).
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Current Impediments to Optimal Habitat Suitability
Habitat management is integral to the management o f nongame forest birds. In 
this study I have identified a number o f  habitat features at various scales that exerted 
negative influences on the nesting success o f a number o f  individual species, specific 
guilds, and in some instances, the entire open-nesting community (Tables 3.10 through 
3.13. 3.20. 4.9. and 4.10. and Figures 3.1. 3.2, and 3.4). I also showed that certain 
habitat features seemed to attract certain species (Tables 2.2. 2.7. and 2.8) and more 
individuals o f  additional species (Figures 2.1 through 2.3). Lower nesting success also 
occurred for certain species near certain discontinuities (Tables 3.10 and 3.11) and for 
all species near any discontinuity (Figures 3.3 and 3.4).
Reliance on point counts alone, and especially on community measures alone, is 
ill advised for conservation considerations due to the potential presence o f source-sink 
metapopulation dynamics (see Donovan et al. 1995, Robinson et al. 1995). Such 
dynamics are hypothesized to occur between habitat areas in which reproduction does 
not replace mortality and those areas where excess individuals are produced. Thus 
density as determined by point counts may be relatively stable in areas where either low 
or high bird reproduction have been documented (e.g.. Donovan et al. 1995. Robinson 
et al. 1995).
S p ecific  H abitat C onditions Identified as D etrim ental to N esting Success 
Local-scale Habitat Discontinuities
We detected the presence o f more Kentucky Warblers on plots adjacent to 
natural gas wells than on plots adjacent to pipeline corridors (Table 2.2). More 
Northern Cardinals occurred on plots adjacent to natural gas wells than on plots
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adjacent to access roads (Table 2.2). We also located more nests o f these species on 
plots adjacent to recent timber harvests and natural gas wells than on those adjacent to 
access roads and pipeline corridors (Table 2.8). I presented evidence that these 
relatively large habitat discontinuities had relatively more negative effects on the 
nesting success o f  birds nesting in the adjacent forest than did pipeline corridors or 
access roads (Tables 3.10 and 3.11).
Interestingly, the guild associated with forest edge and shrub-scrub habitat, in 
addition to reproducing poorly on plots adjacent to recent timber harvests in 1998. was 
even less successful on plots adjacent to access roads in 1997 (Figure 3.1). Roughly 
half the nests (i.e., sampling points) in these tests were located between 62.75 and ca. 
250 m from the forest edge. Thus, these tests were not only o f the relative, as opposed 
to absolute, influence o f habitat discontinuities, but were also somewhat diluted by the 
inclusion o f "in terio r’ nests. The differentially negative effects o f these habitat 
discontinuities are strong because they appear when not all sampling points are within 
the oft-referenced 50 to 100 m zone of edge effect influence (see Paton 1994 and 
references therein).
In tests o f  the absolute influence o f edge-adjacency, I also presented evidence 
that Hooded Warblers and Northern Cardinals reproduced less successfully within 
62.75 m of discontinuities o f any type than they did farther into the forest (Table 4.9). 
Further. I showed that this negative influence extended at least 100 m into the forest for 
Hooded Warblers (Table 4.10). These negative influences also applied to the full open- 
nesting community in 1998 and all years are combined (Figure 3.2). Two aspects o f  the 
study area and design are important to reiterate: (1) this forest is highly fragmented and
1 9 8
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
truly “interior” forest habitat is largely lacking and (2) all plots were adjacent to edges 
and this study was primarily designed to compare edge types.
Wider-scale Fragmentation
In addition to evidence that local-scale habitat discontinuities negatively impact 
nesting success at the community and species levels, I also presented evidence that 
wider scale forest fragmentation does likewise (Tables 3.12. 3.13, 3.20. and Figure 3.4). 
However, fragmentation o f  the upland pine forest on BAFB results directly from the 
ubiquity o f  the aforementioned habitat discontinuities. Therefore, the first and most 
important recommendation that follows from the conclusions o f this study is that BAFB 
forest managers should seek to reduce both the number and extent o f these 
discontinuities. Breeding forest birds will benefit from the incorporation o f this 
recommendation into any future forest management plan.
Habitat Restoration
The upland pine forest on the East Reservation o f BAFB area has previously 
been cleared o f forest, plowed, and farmed. It is currently most correctly described as a 
“significantly disturbed area with high resource extraction”, the Type 3 designation 
used by TNCL (TNCL unpubl. rep. 1994) and Eglin Air Force Base in Florida (Dept, o f  
the Air Force 1993). This is how it came to be so highly fragmented. This designation 
allows managers to justify continued high-intensity management for timber production. 
While this is a fair assessment o f the area from an historical perspective limited to the 
last 150 years, prior to that the area was highly diverse and included several habitat 
types. Originally, the hardwood bottomlands on the western edge of the East 
Reservation graded into a mixed hardvvood-Ioblolly pine forest that gave way to a
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shortleaf pine / oak-hickory forest toward the eastern edge (Brown 1945, Newton 1972. 
TNCL unpubl. rep. 1994).
Nonetheless, due to the degradation resulting from the more recent history and 
its concomitant designation as a Type 3 area (TNCL unpubl. rep. 1994, Dept, o f the Air 
Force 1993). continued high-intensity management for timber production is an 
appropriate land management option. In addition, funding for forest and wildlife 
management activities by the conservation office comes from timber sales and harvests: 
this will undoubtedly continue. However, the express purpose for funding the present 
study was to assess the impact on forest birds o f past and present forest management 
and to solicit recommendations for improvement o f this habitat with regard to these bird 
species. Therefore. I present and discuss here the relative merits o f three different broad 
forest management plans that would address, to varying degrees, the considerations 
raised in the preceding Discussion and Conclusions sections. I present these plans in 
order o f increasing departure from the current management regime. The specific 
current impediments to forest bird reproduction identified in the previous chapters of 
this investigation are addressed in each plan.
The final course o f action, if  any, is a matter for the forest managers to decide. 
However, these plans contain mix and match components. A rather interesting action 
for managers to take would be to combine several aspects o f  these recommendations, 
and thus develop a hybrid plan. The most intriguing course o f action would be to 
implement two or more o f these plans in different areas o f  the forest with the intention 
o f evaluating their relative merits over time. This approach would not only fit well with 
BAFB 's  current goal o f  an adaptive management strategy that incorporates new
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information on ecosystem management techniques but would also serve to produce new 
information pertaining to such techniques. There might be a slight landscape-scale 
degradation o f overall habitat suitability with such a comparative approach, however.
We conducted this study at a variety o f scales, all below that o f  the landscape. 
Thus. I can most appropriately attest to the specific effects o f  modification o f the 
existing habitat management at these smaller scales. However. BAFB is in a somewhat 
unique position in that it is public land that is relatively free from specific management 
mandates. This should allow the forest managers to note that, at a national or regional 
scale, the forest type o f shortleaf pine / oak-hickory that this area originally and 
naturally supported is now extremely scarce. If this forest were allowed to revert to its 
former type, this would be a conservation initiative o f  national significance. The bird 
species that once did. and again could, occur on this land are presently limited by the 
loss o f the hardwood component (Table 5.2). Statewide, the land area in planted 
loblolly / shortleaf pine nearly doubled between 1974 and 1991 as the land area 
occupied by the oak / pine cover type declined by 13.3% (Vissage et al. 1992).
Primary Recommendation
Reduction of the Number and Extent of Existing Habitat Discontinuities 
First-hand knowledge o f the difficulties encountered in forest management 
might make some o f  the recommendations to follow seem somewhat simplistic. 
However. I present them because each represents an option that would apply to the 
identified negative impacts on nongame, forest-bird nesting success. These are long- 
range plans as opposed to quick fixes, and each would have to be implemented in an 
incremental fashion. The primary current impediment to increased habitat suitability
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for breeding birds in the upland pine forest on BAFB is the influence o f  the widespread 
and extensive habitat discontinuities.
The elimination and/or reduction of existing habitat discontinuities would likely 
increase the nest success o f open-nesters as a  whole, one habitat-association guild, and 
three species. The success o f all open-nesters was limited on edge portions o f plots for 
all years combined and during the drought o f  1998 (Figures 3.3 and 3.4). Forest edge 
and shrub-scrub habitat-associated species reproduced poorly on plots adjacent to 
access roads in 1997 and on those adjacent to recent timber harvests and natural gas 
wells in 1998 (Figure 3.2 and Table 3.6). At the species level, the nest success o f three 
species with varying numerical trends and concern levels that were found to be 
negatively affected by the current extent o f these habitat features, would also likely be 
increased (Table 5.3).
Table 5.3. Numerical trend. Partners in Flight West Gulf Coastal Plain (WGCP) 
priority level, and negative effects on nest success identified in this study for individual 
species on Barksdale Air Force Base. Louisiana.__________________________________
S p e c i e s
B r e e d i n g  B i r d  S u r v e y  
N u m e r i c a l  T r e n d  *
W G C P  
P r i o r i t y  L e v e l
N e g a t i v e  E f f e c t s  
*  I d e n t i f i e d  i n  t h i s  S t u d y
H o o d e d  W a r b l e r d e c r e a s i n g h i g h e d g e  a d j a c e n c y  ( t a b l e s  4 . 9  &  4 . 10 )  
f r a g m e n t a t i o n  ( t a b l e  4 . 2 1)
K e n t u c k y  W a r b l e r s i g n i f i c a n t l y
d e c r e a s i n g
h i g h g r e a t e r  a b u n d a n c e  ( t a b l e  2 . 3 ) .  b u t  p o o r  
n e s t l i n g - s t a g e  s u c c e s s  ( t a b l e  3 . 1 1 ) .  
a d j a c e n t  t o  n a t u r a l  g a s  w e l l s
N o r t h e r n  C a r d i n a l s t a b l e l o w g r e a t e r  a b u n d a n c e  ( t a b l e  2 . 3 ) .  b u t  p o o r  
f u l l - c y c l e  n e s t  s u c c e s s  ( t a b l e  3 .1 1 ) ,  
a d j a c e n t  t o  n a t u r a l  g a s  w e l l s  &  
e d g e  a d j a c e n c y  ( t a b l e s  4 . 9  &  4 . 1 0 )
* -  scores based on the 1998 update o f  the PIF Species Prioritization Scheme (Hunter et 
al. 1992. Carter et al. 2000, http//:www.cbobirds.org).
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Some forest habitat discontinuities can be reduced or eliminated while others 
cannot. Discontinuities should be eliminated wherever possible. If managers bear in 
mind the basic idea o f diminishing the number and extent of discontinuities, they will 
be able to identify opportunities to do so as they arise. For example, when new 
harvests, food plots, wells, pipelines, or roads are proposed, these might be incorporated 
into existing features. When such areas are scheduled to be abandoned, they can be 
returned to forest. Because I identified natural gas wells as particularly detrimental to 
the reproductive success o f birds nesting in their vicinity (Tables 3.10 and 3.11). any 
new ones should be incorporated into existing discontinuities wherever possible. The 
use o f slant drilling or other methods should be encouraged if feasible. Because it is 
possible that the size and permanence of gas wells was partially responsible for their 
negative effects, they should be kept small and closed as soon as is practicable.
Soil compaction in abandoned wells is a problem but these areas are commonly 
tilled and seeded to create food plots for white-tailed deer. This practice could 
continue, except that at some point the plot would be allowed to revert to forest through 
either volunteer reproduction or by planting or seeding. Areas o f  pipelines used as 
linear food plots could be substituted for the gradual loss o f food plots on abandoned 
wells. As a dual benefit, the increase in forest area would mean an eventual net increase 
in merchantable timber. Another way to reduce the number o f habitat discontinuities is 
to consolidate pipeline corridors wherever possible. This may be logistically difficult 
and costly. Nonetheless, the consolidation o f  any discontinuity types, even when the 
remaining discontinuities are themselves enlarged, would be beneficial in that the total 
area o f "interio^,, forest would be increased and fragmentation decreased. Taken to the
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extreme, the consolidation o f access roads and pipeline corridors, though likely very 
difficult to accomplish, would drastically reduce the current fragmentation o f the upland 
pine forest on BAFB.
Forest Management Plans
Recommended Options for Future Management Directions
Each o f the following approaches would increase the overall suitability o f the 
upland pine forest on BAFB for somewhat different but overlapping suites o f species. 
Consideration o f  this forest and its management at wider geographic scales, first as one 
management unit or compartment, and second as a part o f  the larger, regional 
ecosystem, is an overriding theme. Each recommended approach also involves an 
inherent set o f difficulties for forest managers. I restrict this discussion to the former 
and trust that forest managers are better suited to address the latter.
Increased Block Size
A management approach to reduce the negative influence o f  recent timber 
harvests is the use o f larger block sizes and sequential and adjacent harvests (Robbins 
1979. Hunter 1990). This approach would reduce the total area o f forest blocks that are 
directly adjacent to recent timber harvests. The optimal size o f  harvest units is o f 
course, tied to the size o f the overall management unit (Hunter 1990). Because harvest 
units o f  100 ha or more are possible within the roughly 4.300 ha upland pine forest on 
BAFB (Hunter 1990). an approach that uses existing discontinuities (i.e.. roads and 
pipeline corridors) as harvest borders is possible. Such an approach would thus allow 
harvests to occur without introducing any new discontinuities. On an 80-year rotation, 
five recent (i.e.. < 10 year-old) and adjacent harvests would then cover about one-eighth
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of the single management unit. Harvested areas that cannot be placed to fill the area 
within the boundaries o f  existing discontinuities should be nearly square in order to 
minimize the absolute amount o f edge created. This would then also maximize the 
proportion o f core forest area as these units return to forest (Temple 1986). Bird species 
that would benefit from this approach include both those that require relatively large 
contiguous forest stands and those that prefer relatively large areas o f  early-successional 
habitat (see Tables 5.4 and 5.5).
Uneven-aged Pine System
Many people dislike the appearance o f long, straight edges and large areas of 
recent timber harvest (Hunter 1990). This, combined with the range o f management 
difficulties inherent to increased block sizes (i.e.. erosion control, establishing 
regeneration, etc.), might serve to discourage managers from adopting such an 
approach. Another approach that would address the negative influence o f 
discontinuities created by recent timber harvests and at the same time reduce 
fragmentation is that o f  conversion to an uneven-aged loblolly / shortleaf pine 
management system. Though southern pine forests likely experienced large-scale 
disturbances historically, this plan enables managers to use timber harvests to mimic 
small-scale disturbance. Ideally, this approach essentially creates one large forest 
block, with the maximum possible extent o f interior habitat and minimum timber 
harvest-associated fragmentation. However, because shade management is very 
important to uneven-aged pine management systems, group selection openings between 
0.13 and 0.60 ha are recommended to convert well-stocked and uniform stands (Baker 
et al. 1996).
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Table 5.4. Preferred habitat types, minimum area requirements, and forest management 
plans for the upland pine forest on Barksdale Air Force Base, Louisiana by those mature 
forest species expected to benefit from one or more o f  these plans.___________________
M a t u r e  F o r e s t  
S p e c i e s
P r e f e r r e d  
H a b i t a t  T y p e *
M i n i m u m  A r e a  
R e q u i r e m e n t *
P l a n ( s )  t h a t  w o u l d  
B e n e f i t  t h i s  S p e c i e s
Y e l l o w - b i l l e d  C u c k o o h a r d w o o d y e s . h a r d w o o d
f o r e s t s s i z e  u n k n o w n e n c r o a c h m e n t
C h u c k - w i l l ' s  W i d o w m i x e d  p i n e  / n o n e a l l
h a r d w o o d  f o r e s t s k n o w n p l a n s
A c a d i a n  F l y c a t c h e r h a r d w o o d y e s . h a r d w o o d
f o r e s t s 3 7  h e c t a r e s e n c r o a c h m e n t
W h i t e - b r e a s t e d  N u t h a t c h h a r d w o o d y e s . h a r d w o o d
f o r e s t s 8 h e c t a r e s e n c r o a c h m e n t
B l u e - g r a y  G n a t c a t c h e r h a r d w o o d y e s . h a r d w o o d
f o r e s t s 3 7  h e c t a r e s e n c r o a c h m e n t
W o o d  T h r u s h h a r d w o o d  o r y e s . a l l
m i x e d  f o r e s t s 3  h e c t a r e s p l a n s
R e d - e y e d  V i r e o h a r d w o o d  o r y e s . a l l
m i x e d  f o r e s t s 7  h e c t a r e s p l a n s
Y e l l o w - t h r o a t e d  V i r e o h a r d w o o d y e s . a l l
f o r e s t s s i z e  u n k n o w n p l a n s
Y e l l o w - t h r o a t e d  W a r b l e r m i x e d  p i n e  / y e s . u n e v e n - a g e d  p i n e  /
h a r d w o o d  f o r e s t s s i z e  u n k n o w n h d w d  e n c r o a c h m e n t
B ! a c k - & - w h i t e  W a r b l e r h a r d w o o d y e s . h a r d w o o d
f o r e s t s 5 5 0  h e c t a r e s e n c r o a c h m e n t
A m e r i c a n  R e d s t a r t h a r d w o o d  o r y e s , u n e v e n - a g e d  p i n e  /
m i x e d  f o r e s t s s i z e  u n k n o w n h d w d  e n c r o a c h m e n t
W o r m - e a t i n g  W a r b l e r h a r d w o o d y e s . h a r d w o o d
f o r e s t s 3 7 0  h e c t a r e s e n c r o a c h m e n t
L o u i s i a n a  W a t e r t h r u s h h a r d w o o d  o r y e s . u n e v e n - a g e d  p i n e  /
m i x e d  f o r e s t s 8 7 5  h e c t a r e s h d w d  e n c r o a c h m e n t
O v e n b i r d h a r d w o o d  o r y e s . u n e v e n - a g e d  p i n e  /
m i x e d  f o r e s t s 1 5  h e c t a r e s h d w d  e n c r o a c h m e n t
H o o d e d  W a r b l e r h a r d w o o d  o r y e s . a l l
m i x e d  f o r e s t s s i z e  u n k n o w n p l a n s
N o r t h e r n  O r i o l e h a r d w o o d n o n e h a r d w o o d
f o r e s t s k n o w n e n c r o a c h m e n t
* -  Classifications and data from Hamel (1992).
2 0 6
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 5.5. Preferred habitat types, minimum area requirements, and forest management 
plans for the upland pine forest on Barksdale Air Force Base. Louisiana by those open 
habitat / early-successional species expected to benefit from one or more o f these plans.
E a r l y  S u c c e s i o n a l  
S p e c i e s
P r e f e r r e d  
H a b i t a t  T y p e *
M i n i m u m  A r e a  
R e q u i r e m e n t *
P l a n ( s )  t h a t  w o u l d  
B e n e f i t  t h i s  S p e c i e s
E a s t e r n  W o o d - p e w e e o p e n  f o r e s t ,  n o n o n e u n e v e n - a g e d  p i n e  /
s p e c i e s  p r e f e r e n c e k n o w n h d w d  e n c r o a c h m e n t
G r e a t - c r e s t e d  F l y c a t c h e r o p e n  f o r e s t ,  n o n o n e u n e v e n - a g e d  p i n e  /
s p e c i e s  p r e f e r e n c e k n o w n h d w d  e n c r o a c h m e n t
B e w i c k ' s  W r e n o p e n ,  b r u s h y n o n e i n c r e a s e d  b l o c k  s i z e  /
c o u n t r y k n o w n h d w d  e n c r o a c h m e n t
B r o w n  T h r a s h e r o p e n ,  b r u s h y n o n e i n c r e a s e d  b l o c k  s i z e  /
c o u n t r y k n o w n h d w d  e n c r o a c h m e n t
G r a y  C a t b i r d o p e n ,  b r u s h y n o n e i n c r e a s e d  b l o c k  s i z e  /
c o u n t r y k n o w n h d w d  e n c r o a c h m e n t
W h i t e - e v e d  V i r e o d e n s e n o n e i n c r e a s e d  b l o c k  s i z e  /
t h i c k e t s k n o w n h d w d  e n c r o a c h m e n t
C o m m o n  Y e l l o w t h r o a t d e n s e n o n e i n c r e a s e d  b l o c k  s i z e  /
t h i c k e t s k n o w n h d w d  e n c r o a c h m e n t
P r a i r i e  W a r b l e r o p e n ,  b r u s h y n o n e i n c r e a s e d  b l o c k  s i z e
c o u n t r y k n o w n
S w a i n s o n ' s  W a r b l e r d e n s e n o n e i n c r e a s e d  b l o c k  s i z e  /
t h i c k e t s k n o w n h d w d  e n c r o a c h m e n t
Y e l l o w - b r e a s t e d  C h a t o p e n ,  b r u s h y n o n e i n c r e a s e d  b l o c k  s i z e
c o u n t r y k n o w n h d w d  e n c r o a c h m e n t
I n d i g o  B u n t i n g o p e n ,  b r u s h y n o n e i n c r e a s e d  b l o c k  s i z e
c o u n t r y k n o w n h d w d  e n c r o a c h m e n t
B l u e  G r o s b e a k o p e n , b r u s h y n o n e i n c r e a s e d  b l o c k  s i z e
c o u n t r y k n o w n h d w d  e n c r o a c h m e n t
P a i n t e d  B u n t i n g o p e n . b r u s h y n o n e i n c r e a s e d  b l o c k  s i z e
c o u n t r y k n o w n h d w d  e n c r o a c h m e n t
E a s t e r n  T o w h e e o p e n . b r u s h y n o n e i n c r e a s e d  b l o c k  s i z e
c o u n t r y k n o w n h d w d  e n c r o a c h m e n t
C h i p p i n g  S p a r r o w o p e n  p i n e n o n e u n e v e n - a g e d  p i n e  /
f o r e s t s k n o w n i n c r e a s e d  b l o c k  s i z e
B a c h m a n ' s  S p a r r o w o p e n  p i n e n o n e u n e v e n - a g e d  p i n e  /
f o r e s t s k n o w n i n c r e a s e d  b l o c k  s i z e
-  Classifications and data from Hamel (1992).
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This range encompasses the size (ca. 0.20) o f the natural gas well openings evaluated in 
this study and found to be particularly detrimental to nest success. Thus I do not 
recommend the group-selection approach to uneven-aged management for this forest.
However, single-tree selection could be used, though difficulties regarding pine 
regeneration are likely to ensue (Baker et al. 1996). Nonetheless, areas treated with 
single-tree selection with low reserve-basal area, result in ideal habitat conditions for 
white-tailed deer and many early-successional bird species (Miller et al. 1999). 
Conversely, habitat conducive to the requirements o f  Wild Turkey and mature forest 
bird species resulted from single-tree selection treatments with high residual basal area 
targets (Miller et al. 1999). Bird species likely to benefit from this plan on BAFB 
include all o f  those that would benefit within the interior forest portions o f the 
increased-contiguity plan (e.g.. Chuck-will's Widow'. Wood Thrush. Red-eyed Vireo. 
Yellow-throated Vireo. Yellow-throated Warbler. American Redstart. Louisiana 
Waterthrush, Ovenbird. and Hooded Warbler; Table 5.4). Conversely, while some 
early-successional species might also benefit, those associated with relatively large 
regenerating openings might not (e.g., Bewick's Wren. Brown Thrasher. Gray Catbird. 
White-eyed Vireo. Common Yellowthroat. Prairie Warbler. Swainson’s Warbler. 
Yellow-breasted Chat. Indigo Bunting, Blue Grosbeak. Painted Bunting, and Eastern 
Towhee; Table 5.5).
In addition to the benefits for some forest bird species, managers interested in 
uneven-aged systems can find a rich source o f information, including many long-term 
datasets and computer programs, on the subject o f  uneven-aged pine management (see 
Reynolds 1969. Reynolds et al. 1980, Farrar et al. 1984, Reynolds et al. 1984. Farrar et
208
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al. 1989. Baker et al. 1996, Guidon 1996, Schulte et al. 1998). Further, such 
management might well represent the future direction for lands such as BAFB because 
the acreage o f  forest under uneven-aged management on Federal lands is increasing 
(Guidon 1996).
Another caveat to the use o f an uneven-aged timber harvest plan on BAFB that 
is related to the potential difficulty o f establishing pine regeneration in a single-tree 
selection system will come as no surprise to forest managers. Because loblolly and 
shortleaf pines are commonly associated with oaks, gums, and hickories and the use o f 
prescribed fire is restricted in uneven-aged systems (Baker et al. 1996), encroachment 
by hardwood species may be increased. However, this phenomenon might actually 
represent an opportunity to further extend the reputation o f BAFB regarding innovative 
management strategies. Allowing this encroachment in conjunction with uneven-aged 
management might result in habitat suitable for the largest number o f  bird species and 
would certainly result in the creation of a presently historical habitat type.
Hardwood Encroachment
The DOD has embraced the idea that an ecosystem management approach 
should underlie future DOD lands management (Goodman 1994). Such an approach 
requires that lands be managed within the context o f a landscape perspective (SAF 
1992). Because Bossier Parish consists o f primarily privately-held forest timberland 
(Vissage et al. 1991). the presence of a Federally-managed land parcel such as BAFB 
represents an opportunity to restore a representative example o f a once-common 
ecotype within this region. Older-growth forests are extremely rare throughout the 
southern U .S . (Sharitz et al. 1992) and large areas o f shortleaf pine-oak / hickory forest
209
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are particularly scarce in the West G ulf Coastal Plain (Smith 1993, Teague and Wendt 
1994). Because the majority o f northwest Louisiana was once covered by 
predominantly shortleaf pine / oak-hickory forest (Hilgard 1884. Brown 1945. Newton 
1972. TNCL unpubl. rep. 1994) and BAFB already contains a relatively small natural 
area in this condition (TNCL unpubl. rep. 1994), great potential exists for the remainder 
o f this area to revert to such a forest.
This potential arises from the presence o f representative hardwood species in the 
understory and the numerous and widespread shallow drainages on the East Reservation 
of BAFB. Acadian Flycatchers, Blue-gray Gnatcatchers, Red-eyed Vireos. Yellow- 
throated Vireos. Yellow-billed Cuckoos, and Wood Thrushes were somewhat restricted 
to such areas in the present study and all but the flycatcher were relatively rare in point 
counts (Chapter 2). These are a few examples o f the suite o f species that would benefit 
from allowing the hardwood component to increase in this forest. Other species that 
were either under-represented in this study or not encountered at all. and could 
potentially inhabit the East Reservation under this management plan include American 
Redstarts (Setophaga ruticilla). Brown Thrashers ( Toxostoma rufum). Black-and-white 
Warblers. Eastern Towhees, Northern Orioles (Icterious galbula). Yellow-throated 
Warblers, White-breasted Nuthatches (Sifta carolinensis). and W orm-eating Warblers 
(Tables 5.2. 5.4. and 5.5). The primary benefit o f this plan for forest birds results from 
an increase in vertical stand structure which is associated with increased bird species 
diversity (MacArthur and MacArthur 1961) in addition to the maintenance o f 
continuous forest cover over time (Guidon 1996).
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Harvests could continue, and though some effort would have to be extended to 
locate logistically sensible markets for the hardwood component, they do exist. 
Conversely, if  funding for forest management activities could be secured from new 
sources, this plan could create an area that is managed primarily for wildlife and 
recreation opportunities. The greatest value would be the resulting establishment o f  a 
unique and currently absent natural conservation area. BAFB would add substantially 
to their already impressive accolades from the conservation / preservation community. 
Such an approach would be particularly desirable given the fact that a similar policy 
already exists for the adjacent bottomland hardwood forests on BAFB. The adjacency 
of these two areas further adds to the potential o f  each area to provide high-quality 
forest bird habitat.
Combination Plans
One combination approach would be to create and manage a single peripheral 
area so intensively that the funding needs o f the conservation office could be fully met 
from this area alone. The remainder o f the East Reservation would then constitute one 
large a natural area, where management would be constrained only by mineral rights- 
related impositions. All timber harvests in this area would then be for purposes o f  
meeting wildlife-related objectives only. Another combination approach would be to 
include a buffer area o f  uneven-aged pine management between the intensively 
managed, and natural, areas (see Hunter 1999). Such compromises might reduce the 
overall suitability o f the forest for breeding birds over that obtained by any single plan. 
However, with continued monitoring, either approach would also provide a unique 
experimental setting in which researchers could collect valuable information.
2 1 1
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